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MONTANA  HIGHWAY  PLANNING  SURVEY 


GUIDES  FOR  ESTIMATING  i960  TRAFFIC 
1.   100%  =  lyUl  traffic.  Applies  to: 


2. 


110%  =  Traffic  if  route  is  unim- 

to    proved  at  present  time  but 
125%   expected  to  be  improved  oy 
I960. 


125% 

to 
150% 


Traffic  if  route  is  unim- 
proved at  present  time  but 
expected  to  be  improved  by 
I960. 


U.  150% 

to 

200> 


Traffic  if  route  is  unim- 
proved at  present  time  but 
expected  to  be  improved  by 
I960. 


Note:   Date  of  expected  improvement 
does  not  change  traffic 
estimates  for  I960. 


F.A.,  F.A.S.  and  Class  1,  2,  &  3 
Forest  Highways.   Applies  to 
sparcely  settled  rural  areas. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced  by 
these  activities). 

F.A. ,  F.A.S.  and  Class  I,  2,   &  3 
Forest  Highways.   Applies  in 
checkerboard  well-settled  rural 
areas  or  on  through-roads . 

(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced  by 
these  activities)., 

F.A.j  F.A.S.  and  Class  1,  2,  &  3 
Forest  Highways.   This  applies  in 
exceptional  cases  such  as  bottle- 
necks and  natural  cutoffs.   Some 
cases j  of  course,  might  be  much 
more  but  these  special  ccnc.it ions 
would  require  special  analysis. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber  util- 
ization roads  or  other  major 
industries  and  traffic  induced  by 
these  activities). 


130%  =  expected  secular  growth  19Ul  to  i960  —  to  be  applied  to  all  above 

conditions  except  traffic 
generated  by  logging  activities, 
or  other  major  industries. 


Applies  to  all  roads  now  constructed. 
(Without  any  of  above  increases) 


Average  summer  maximum  traffic  equals  double  average  ADT  except  on  predominately 
recreational  routes  where  factor  might  be  as  high  as  3* 

Average  summer  maximum  traffic  equals  average  of  several  maximum  summer  days. 

Maximum  hour  equals  10%  of  maximum  summer  ADT.  (Usual  public  traffic),  or 
15  to  20%  on  roads  used  by  both  the  public  and  by  major  logging  operations 
or  other  major  industries. 

iii 
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I.   SUMMARY  OF  FINDINGS 

As  b  result  of  certain  analyses  brought  out  in  detail  in  Section  IV 
of  this  report  we  know  that  road  construction  in  the  area  cited  in  the  title 
bereabove  is  a  feasible  and  profitable  enterprise  from  the  standpoint  of 
highway  finance.   In  fact,  if  we  draw  our  conclusions  on  the  basis  of 
solvency  quotients  alone,  we  would  say  that  there  is  ample  justification  for 
building  the  primary  routing  from  the  Point  of  Rocks  to  a  point  two  miles 
south  from  Twin  Bridges  on  Federal-aid  Route  No.  1+9   as  it  is  presently 
designated  and  constructing  a  road  to  secondary  standards  from  the  Point  of 
Rocks  to'  Twin  Bridges  on  the  west  side  of  the  Beaverhead  River.   However, 
there  are  several  factors  which  are  not  readily  apparent  when  one  quotes  a 
solvency  quotient  as  evidence  of  the  feasibility  of  highway  construction  in 
any  given  area  -  these  factors  are  particularly  important  in  this  problem. 
For  example,  it  is  estimated  that  138  vehicles  per  day  will  be  diverted  to 
the  Dillon,  Twin  Eridges ,  Whitehall,  Boulder  routing  when  it  is  built  through- 
out its  length.   This  traffic  is  present  in  such  number  and  weight  as  to 
render  the  selection  of  the  routing  from  the  Point  of  Rocks  to  Twin  Bridges  a 
problem  of  state-wide  interest.   It  is  this  possible  increment  of  traffic 
which  makes  secondary  highway  construction  west  of  the  river  and  primary  east 
of  the  river  together  a  profitable  action  and  by  the  same  token  the  diverted 
traffic  would  be  benefited  almost  equally,  were  a  single  primary  routing  built 
either  west  or  east  of  the  river,   Having  established  parity  in  benefits 
insofar  as  the  diverted  traffic  is  concerned,  we  turn  next  to  the  service 
possibilities  of  a  combination  routing  east  and  west  of  the  river.   Here  we 
find,  as  will  be  brought  out  in  the  latter  phases  of  this  report p  that  local 
traffic  on  the  west  leg  will  be  222  vehicles  per  day  as  opposed  to  a  total  of 
66  vehicles  per  day,  on  the  leg  east  of  the  river.   In  other  words,  the  road 
west  of  the  river  will  serve  TJ%   of  the  local  residents  in  termsof  traffic 
volume  while  the  routing  east  of  the  river  will  serve  but  23//<>° 

Another  way  to  look  at  the  problem  is  on  the  basis  of  efficiency  in  the 
expenditures  of  highway  funds.   Let  us  weigh  expenditures  against  benefits 
in  terms  of  dollars  and  cents.   To  do  so,  let  us  accept  the  idea  that  it  is 
feasible  to  build  both  east  of  the  river  and  west  of  the  river  from  the  Point 
of  Rocks  to  Twin  Bridges  and  that  the  benefits  which  will  thus  accrue  to 
traffic,  local  and  diverted,  in  relation  to  expenditures,  represent  a  condition 
somewhat  less  than  ideal  and  thus  subject  to  modification  as  best  suits  the 
local  residents.   These  data  are  platted  on  the  chart,  page  3  °f  this  section  - 
the  solid  line,  ratio  l.i44-»  shows  that  benefits  are  Uitf'o   in  excess  of  estimated 
expenditures.   Next,  let  us  plat  expenditures  and  benefits  resulting  from 
construction  of  lh»U   miles  of  primary  highway  west  of  the  river  and  find  the 
ratio,  benefits  to  expenditures,  to  be  2.li;,  once  and  a  half  times  that  in 
evidence  when  roads  are  built  both  east  and  west  of  the  river.   Furthermore, 
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the  anticipated  expenditures  will  be  but  427>575>   6l.6>o  of  that  anticipated 
in  the  first  instance,  while  the  benefits  will  be  4^9,QQht     91* &7°   of  the 
benefit  values  for  the  combined  routings.   For  the  taxpayers'  dollar  the  best 
choice  is  certainly  primary  construction  west  of  the  Beaverhead  River. 

Such  a  solution  does  not,  admittedly,  satisfy  the  wants  of  those 
Madison  County  people  who  are  resident  immediately  east  and  south  of  the 
Beaverhead  River  and  in  the  Sheridan-Virginia  City  region.   It  is  a  fitting 
economic  solution  of  the  problem  for  the  people  of  Madison  County  as  a 
whole,  however,  and  it  will  enable  the  county  officials  to  request  a  switch 
of  funds  originally  "ear  marked"  for  secondary  construction  west  of  the 
Beaverhead  River  between  Twin  Bridges  and  the  Point  of  Rocks  to  other 
districts  wherever  the  ratio,  benefits  to  expenditures  would  exceed  that 
shown  as  a  remainder  on  the  Ratio  Chart. 

II.   ROUTE  DESCRIPTIONS 

The  routes  and  combinations  of  routes  proposed  for  analysis  are  as 
follows : 

A.   DILLON  TO  TWIN  BRIDGES,  Primary  in  Beaverhead  and  Madison  Counties, 
28.0  miles.   In  Beaverhead  County  the  road  follows  the  designated  location  of 
F.A.  Route  No.  U9  from  its  origin  on  F.A.  Route  No.  3  on  "the  northeasterly 
outskirts  of  Dillon  to  the  Beaverhead  County  line  near  the  Point  of  Rocks  in 
Madison  County,  a  distance  of  13*75  miles.   At  the  Point  of  Rocks  the  routing 
drosses  the  Beaverhead  River,  thence  northeasterly  via  the  present  travelled 
way  to  the  outskirts  of  Twin  Bridges,  where  it  again  crosses  the  Beaverhead 
River  to  make  a  junction  with  F.A.  Route  No.  29  in  that  town.   Total  distance 
in  Madison  County  -  lh°15   miles  -  to  make  the  distance  from  Dillon  to 
Twin  Bridges  via  the  present  travelled  way  28.5  miles.   On  completion  of 
construction  it  is  anticipated  that  the  route  distance  will  be  28  miles, 
II4..65  miles  in  Madison  County  and  13»35  miles  in  Beaverhead  County,  to  effect 
a  saving  of  0.1  miles  and  O.J4.  miles  respectively,  in  each  county. 

From  the  junction  near  Dillon  toward  the  Point  of  Rocks  for  a  distance 
of  6.5  miles  the  road  was  graded  and  gravelled  with  Federal-aid  in  193& 
and  19^0  -  this  interval  is  programmed  for  re-shouldering,  re-gravelling,  and 
oil  surfacing  to  bring  it  up  to  current  acceptable  standards  for  primary 
Federal-aid  Routings.   From  the  end  of  this  section  to  the  Point  of  Rocks  and 
thence  to  Twin  Bridges  via  the  west  side  of  the  river,  the  road  must  be  graded, 
drained,  gravelled,  and  oil  surfaced  -  two  bridges  must  be  built;  one  near  the 
Point  of  Rocks  and  one  at  Twin  Bridges.   The  portion  of  the  road  in  Beaverhead 
County  will  be  comparatively  easy  to  build  with  the  exception  of  a  short 
interval  near  the  Point  of  Rocks  where  irrigation  and  drainage  facilities  will 
pose  some  little  difficulty.   That  section  north  and  west  of  the  river  will 
traverse  a  lowland  area,  with  a  high  water-table  along  with  numerous  irrigation 
facilities  to  render  a  cost  some  $2,000  per  mile  in  excess  of  that  estimated 
for  a  primary  routing  east  of  the  Beaverhead  River.   The  costs  are  exclusive  of 
costs  estimated  for  major  drainage  structures  cited  hereinbefore.   In  keeping 
with  the  Basic  Design  Categories,  see  pages  i,  ii,  the  route  as  proposed  for 
analysis  will  be  built  -to  Standard  No.  6. 
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Bo  Dillon  to  the  Point  of  Rocks,  Primary  13»35  miles  in  Beaverhead 
County  and  0.25  miles  in  Madison  County.  See  description  and  discussion  in 
paragraph  A,  this  section. 

C.  Point  of  Rocks  to  Twin  Bridges,  Primary  II4..I4.  miles  in  Madison 
County.   See  description  and  discussion  in  paragraph  A,  this  section. 

D.  Point  of  Rocks  to  Twin  Bridges,  built  to  Secondary  standards, 
lU»U  miles  in  Madison  County.   See  description  and  discussion  in  paragraph 
A,  this  section. 

E.  Point  of  Rocks  to  Twin  Bridges,  Primary,  12.9  miles,  on  east 
side  of  Beaverhead  River  as  per  designation  F.A.  Route  No.  1+9  •   This  location 
traverses  a  sparsely  settled  area  as  compared  to  the  routing  west  of  the  river. 
The  terrain  is  flat,  there  are  fewer  irrigation  facilities  to  cope  with,  and 
but  one  major  stream  crossing  to  build.   All  these  advantages  combine  to 
render  a  cheaper  construction  cost  than  that  estimated  for  the  routing  west 

of  the  river.   See  paragraph  A,  this  section,  for  design  features. 

III.   TRAFFIC 

Traffic  and  vocational   pursuits   are  inter-related  to  a  remarkable 
degree  -  given  an  economy  which  has  suffered  by  virtue  of  "hard  times"  one 
will   find  a   significant   decrease  in  traffic  volumes.      Given  prosperous  tines, 
one   will  find  a  significant  increase  in  traffic.      It  is  not   claimed  that 
there  is   a  true   dollar-for-dollar  relationship  in  the  two  variables,  economy 
and  traffic.      However,   the   relationship  is  binding    enough   for  us   to   say  that 
traffic  records   are  indicative  of  economic  trends   and  that   fluctuations  in 
such  records   are   indicative  of  similar   rise  and   fall   in  the  economic  pattern 
of  the   area  being   studied.      By  so  treating  with  the    economy  of  the   area  along 
a  given  routing,   we  thus   avoid  manipulation  of  ponderous  business   and  produc- 
tion statistics;    our  traffic  records  will   suffice.      It  remains   for  us,   how- 
ever, to   label  the   existing  traffic  and   that  which  might   develop  in  the    future 
in  terms   of  the   economic  function  which  prompts,    or  might  prompt,   such  traffic. 

Here,   as    in  other  rural   areas   of  Montana,    the    economy  is    based 
chiefly  on  farming.      There  are   some  few  quartz   and  placer  mining  operations 
in  Madison  County  but  the   effect  of  this    industry  is    not   unduly  significant 
insofar  as  the  routes  under   consideration  are  concerned.      Stock  raising,   both 
cattle  and   sheep*   provides   the  principal   cash   income,   both  in  the  area  viiich 
the  routes  traverse  and   in  those  areas   contiguous  thereto.      Twin    Bridges, 
Sheridan  to  a   lesser  degree,    and  Dillon  are   so  strategically  located  as   regards 
shipping  and  feeding  facilities,   that   it  is  necessary  in  the  solution  of  this 
particular   problem  to   classify  the  traffic  through  these  towns.      Accord- 
ingly,  we  have   categories  as   follows :- 

A.  "Dillon  -   Beaverhead",    being  that   element  of   local   traffic  which 
has   origin  or  destination  in  the    immediate  vicinity  of  F.A.    Route   No.   1+9  in 
Beaverhead  County. 

B.  "Dillon-Twin  Bridges",   being   that   element   of  traffic  which  would 
pass   through   or   originate  in  and  proceed  to  both  towns   as   listed.      In  this 
connection,   it  has   been  estimated  that  20/i  of  such  traffic  would  have  origin 
in,   near,    or   south   of  Sheridan  and  8O/0  would  have   origin  or   destination   in, 


or  near   Twin  Bridges o      In   this   particular  instance,    it    is    presumed  that  the 
Dillon-Sheridan  traffic  would   prefer  the   roundabout  trip  via  Twin  Bridges 
as    compared  to   the   rural   road  leading  easterly  from  the  Point   of  Rocks. 

C.  "Dillon-Sheridan,  Partial",  being  that  element  of  traffic  which 
would  use  the  F.A.  Routing  from  Dillon  to  the  Point  of  Rocks,  e  distance  of 
13«6  miles  ,  thence   easterly  and    southeasterly  to  Sheridan*. 

Do  "Point  of  Rocks-Twin  Bridges",  being  that  element  of  local  traffic 
which  builds  up  between  the  Point  of  Rocks  and  Twin  Bridges  on  either  the  west 
side   of  the  river   or  the   east   side  of   the  rivero 

2v      "Point   of    Rooks -Sheridan",   being  that   element   of  traffic   which 
builds  up   between  the   Point   of  Rocks   and   Sheridan^ 

Po      "Diverted  Traffic",    being  that   element   of  traffic  which  might  be 
diverted  to   the    routing  or   routings   from  US-91* 

These   several   elements   of  traffic  are   platted  on  the  Traffic  Profile 
Charts   set   forth   on  the   next   following  pages    of  this   report. 

The    first   chert   illustrates   the    segregation  of  traffic,    ts   of  19&Q, 
were  the    routing  to   extend  from  Dillon  to   the   Point  of  Rocks   thence   to   Twin 
Bridges   on  the  west   side   of  the   Beaverhead  River.      Attention  is    directed  to 
the   significant  volume   of   Point   of  Rocks-Twin   Bridges  traffic.      The   second 
chart   shows   the   classification  and  volume  of  traffic,    should   the   route 
extend   from  Dillon  to   the   Point   of  Rocks   to  a  junction  with  F.A.    Route  So.    29 
near  Twin  Bridges.      Note  the   effect  of  the   loss  of  the  "west   side"   Point   of 
Rocks-Twin   Bridges   traffic.      The  third  chart   illustrates   the  condition  which 
might   conceivably  obtain,    should  the  primary  be  built   east  of  the  river   as 
presently   designated  and  the   secondary  west   of  the    river.      Under  these   con- 
ditions  of   construction  it   is   assumed  that  the   bulk  of  the  diverted  traffic 
would   follow   the  primary  routing   despite  the   fact  that   the  west   side   route 
would  be  one-half  mile   shorter.      Here   again  the   "west   side"   Point   of  Rocks- 
Twin  Bridges   traffic   exerts   a   tremendous   "pull"  to  that   routeo 

The   analyses   which   follow    (see   Section  IV)   are   predicated  on   pos- 
sibilities which  might   obtain  in    i960  -  but  we   do   not   know  of,   nor   do  we 
attempt  herein  to   forecast,    the   i960  economy  of  fladison  and    Be&verhead 
Counties   and   the  areas    contiguous    thereto 0      However,  we  have  recourse   in 
traffic   trends   and  patterns,  which,    as   we  have    stated  hereinbefore ,    are 
almost  synonymous   and  equally  effective  with  economic  trends.      The  patterns 
and  bases   of  traffic   estimation,    in  other  words,    are    liberal  and  comprehensi ve 
enough,   we   believe,   to  provide   for  any  fundamental   or  basic   change  of  the 
economy  in   any  given  area. 

Aside  from  local   aspects   of  the   problem  we  have   the   possibility  of 
diversion  to    the   route   or   routes    should  they  be  builto      For    example,    if  any 
of  the   several   routes  proposed   for    analyses  were  built,    it  would  form  fc    link 
in  a   route   exten  from  Dillon  through  Whitehall   to   boulder  over  an  easy 

grade;    furthermore,    that   diverted  traffic  having  origin  or    destination  on 
US-10  east   of  Whitehall  would   save  I4.O  miles   and  that   diverted  traffic  having 
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origin  or  destination  north  of  Boulder  would  save  17  miles.   In  both  cases, 
traffic  would  avoid  congestion  on  the  streets  of  Butte.   On  the  other  hand, 
Butte  is  an  established  community,  it  is  a  marketing  center  for  a  considerable 
area,  it  is  also  a  place  of  interest  to  tourists  and  casual  Montana  travelers; 
will  economic  aspects  so  change  in  the  future  that  commercial  and  industrial 
traffic  will  have  less  occasion  to  "call"  in  Butte? 

The  foregoing  discussion  is  an  extreme  possibility;  the  real  question 
is:   How  much  commercial  traffic,  heavy  hauling,  as  it  were,  having  no  interest 
in  Butte,  will  take  advantage  of  the  water  grade  route  from  Dillon  to  Whitehall 
and  Boulder,  or  vice  versa?.  As  for  tourists  and  pleasure  drivers,  how  many  of 
such  category  would  choose  to  miss  Butte  to  take  advantage  of  a  less  scenic 
route  to  save  distance  and  time? 

This  discussion  presents  the  possibilities  inherent  in  the  improvement 
of  any  of  the  routings  under  study.   The  data  are  now  assembled  to  draw  out 
specific  conclusions  in  reference  to  the  choice  of  the  route  or  routes  to  be 
improved. 

IV.   ECONOMIC  ANALYSES 

A.   DILLON-TWIN  BRIDGES,  Primary,  via  Point  of  Rocks  and  the  West 
Side  of  the  River,  28  miles. 

1.   Annual  Cost  Calculations. 

It  is  assumed  that  the  routing  will  be  built  to  Standard  No.  6 
(See  Basic  Design  Categories,  pages  i,  ii),  this  in  keeping  with  estimated 
traffic  volumes  as  developed  in  sub-section  2  of  this  section.   Costs  would 
approximate  those  experienced  in  the  construction  of  WPSO  ^\\)\ A-B  near  Dillon 
and  FAP  281C  north  of  Twin  Bridges  and  FAP  281F  south  of  Sheridan.   Both  of  the 
latter  mentioned  projects  were  constructed  as  part  of  F.A.  Route  No.  29,  the 
Vigilante  Trail.   Cost  data  are  presented  herewith: 
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25.I 

4137395 

$83726 

$  681+6 

$120811 

1  581+73 

1+191+7 

1213    : 

••Averages  25. 1 

281 C, DP 

5U7U 

3336 

i       1+813 

2330 

1635 

:  Averages     6.7 

:281C 

11155 

ll+6l+ 

.      1+395 

2186 

.   2200 

1871+ 

181    : 

: Averages  I8.li. 

:2.81ft  F 

3U05 

1+017 

U965 

2382 

■   15U8 

:  Averages  11. 3 

281D 

2U72: 

3952 

I+631 

2673 

15S1+ 

:  Averages     J.l 

•281F 

1+890 

1+121 

5U98: 

1919 

11+91 

:  Averages  13»8 

:281C,F: 

7932 

2831 

1+962: 

201+9 

1677 

88    : 

:    1936    : 

2.6 

31+1+A 

22718: 

1+561+ 

13512: 

21+56 

31+65 

721+    : 

:    19U0    : 

3.9 

•3U+B     1 

18575 > 

12658 

121+8' 

1+91+1+ 

:Totals- 

6.5 

141293 

17222 

11+760- 

21+56 

81+09 

721+    : 

: Averages    6.5 

6353 

2650 

2271 

378 

1291+ 

111    : 

•.Averages    2o6 

871+8: 

1755  = 

5197' 

9i+5 

1333 

1+67    < 

:  Average 

s   3-9 

U763 

321+6 

320 : 

1268 

Drawing  on  this  experience  and  making  due  allowance  for  possible 
increase  in  unit  prices  in  the  post-war  period,  we  find  reasonable  costs  per 
mile  as  follows :- 


Dillon  through  Projects  WPS0  jjbkk,    B,  -  6.5  miles 

Grading. 

Assuming  that  there  will   be  re-shouldering 
operations   preparatory  to   grsvel   surfacing. 


Gravel    Base  and  Surfacing. 


These  projects  having  been  gravel   surfaced 
in  1936  and  191+0,    it  is   assumed  that  this   item 
will   comprise  a  restoration  process   at   a    cost 
similar  to   that   experienced  in  the  original 
construction. 


Oil  Surfacing. 


At   a   cost   similar  to,    but    somewhat    in  excess   of 
that  experienced  in  the   oil   surfacing  of   FAP  281C. 
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500 


$  2,000 


%   2,300 


Engineering. $  700 

Sub-Total....  j  5,500 

/  10/i  for   contingencies.....  550 

Total   estimated  cost   per  mile...  $  6,050 

From  the   end  of  WPS0  projects   3^+A~B  to  the   Point    of  Rocks, 
7.1   miles. 

Grading f     5,14.00 

Assuming   costs   similar  to  those   experiences   in 
the   construction  of  FAP  281   C,D.      It  is   to  be 
noted  that    costs   in  evidence  on  WPS0  3ViA»R  were 
unbalanced  by  certain  hour-labor   controls   in 
effect    in  the   195&-19U0  program. 

Minor  Drainage   Structures $     2,700 

Assuming   costs   somewhat   in  excess   of  those 
experienced  in  1936-19^-0  on  the  construction 
of  WPS0  3I4I4A-B. 

Major  Drainage  Structures $  500 

Assuming  it   might  be  necessary  to  install  a   few 
pile  structures o 

Gravel   Base  and  Surfacing $     Uj500 

Assuming   costs   similar   to   those   experienced  in 
the   construction   of  FAP  281C  north  of  Twin 
Bridges . 

Oil   Surfacing $     2,300 

Assuming  costs   similar  to  those  experienced  in 
the    construction  of  FAP  281C,   D,   F  on  the 
Vigilante  Trail. 

Right   of  Way $      1,000 

Assuming   costs   similar  to  those  experienced  in  the 
construction  of  WPS0  ?l|i|A  near  Dillon. 

Engineering. $     1,700 

Assuming  costs   similar   to   those   experienced  in  the 
construction  of  FAP  281 C,   D,   F  on  the  Vigilante 
Trail. 
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Sub-Total $   16,100 

/  1G>  for    contingencies $      1,610 

Total   estimated   cost   per  mile... $   17,710 

From  the   Point    of   Rocks   northerly  to   Twin  Bridges  via 
the  west   side   of  the  river,    II4..I4.  miles. 

Grading $      ^,000 

Assuming    costs   similar   to  those   experienced  in 
the    construction  of   FAP  281C  and  FAP  281F  which 
projects   traversed  similar  terrain. 

Minor   Drainage  Structures $     3»000 

Assuming  costs    similar  to   those  experienced  in  the 
construction  of  FAP  281C,F. 

Gravel    Base  and  Surfacing $     i;#500 

Assuming   costs   similar  to   those  experienced  in  the 
construction  of  FAP  281C  and   F. 

Oil   Surfacing |     2,1+00 

Assuming  costs   similar  to  those   experienced  in  the 
construction  of  FAP  281C,D,F,    Iron  Rod  through 
Sheridan  to  Alder  on  the   Vigilante  Trail,   FA  Route 
No.    29. 

Right  of  Way 0.0 $     1 ,  500 

Assuming   increased   costs   because   of  concentration 
of  farm  holdings    in  the  area  which  this   section 
traverses. 

Engineer ing $  ,  1 ,  700 

Assuming  costs    similar  to  those  experienced  in  the 
construction  of  FAP  281C,    D,   F. 

Administration.  • $  100 

Assuming    costs   similar  to  those   experienced  in  the 
construction  of  FAP  281C,   D,   F. 

Sub-Total #18,200 

/  10/o  for   contingencies $      1 , 820 

Total   estimated  cost   per  mile,    grading,    drainage, 

gravel  base   and   gravel   surface  and   oil   surfacing %   20,020 

Major  Structures $120,000 


Two  bridges,    one  at  the   Point   of   Rocks   and   one  at   Twin   Bridges. 

The  total  new   construction  cost  exclusive  of  the   two  bridges  would 
then  be: 

6.5  x  #  6,050  -  $  39,325 

7.1  x- $17,710  -  &125,7Ul 

li4.il  x  &20,020  -  ^288,288 

$L53,35U 
Add  to  this   the   cost  of  the   bridges  to   bring  the   total  to   *573»35U» 

The  total   outlay  for   the   construction  of  WPSO  3kkf>.,B   in  I936-I9I4O 
was   $8L».,86U,   hence  the   total    cost   on  a   capitalization  basis  will   be  ^658, 218 
(I573.35U  /  $8U,86i4). 

It   is  believed  that   traffic  will    demand   or   require   roads   of  higher 
standard  as   time   goes   on,    to  thus   require  a   greater   outlay  on  reconstruction. 
Interest    charges    should  be  assigned  in  recognition  of  this   feature   -    in  other 
words,   the   road  "as  built"    should   lay  up  a  reserve  to  meet   increased   con- 
struction  costs    in  the   future.      Accordingly,   the    construction  costs, ' exclusive 
of  the  major   structure   costs,   have  been  assigned  an   interest   chtrge   of   2g$ 
to  be  amortized  in  twenty  years.      The  major   structure   costs   were  assigned  an 
Interest   charge   of  2gjia  to  be   amortized   in  forty  years.      The   time   period  in  each 
instance   is    deemed  significant  of  the   service   life  of  the  proposed  improvement. 

Assigning   interest   charges   as   set  forth  hereinabove,   we  have  an  annual 
capital   cost   of: 

0.061a  ('4U53,35h  /  $8U,86U)    -    v3U,500 
•    0.0398  ($120,000)  •  -     J4/776 

439,276 

From  data   at  hand  and   in  due   consideration   of  the    traffic   load  and 
the   adverse   drainage   conditions    inherent   in  the   proposed  construction,    it   is 
estimated  that  maintenance   costs  will   approximate  $300  per  mile  to   render   an 
annual  maintenance    cost   of  &8,.L|.00  over  the  length  of   the  proposed  routing. 
The   total   annual    capital   cost  would    then  be  *U7» 676:    ($39,276  /  $6,ij.00)o 

These   data    are   set   forth   in  somewhat   lesser    detail   in  the   tabulation 
of  ANNUAL  COST   CALCULATIONS  which  follows  hereinafter. 

ANNUAL  COST    CALCULATIONS 

Location   of   project  Montana County     Beaverhead  -  Madison 

Description  of  project Dillon  -  Twin   Bridges " 

Highway  number     FA  Route  No.   U9  Highway  system     Fa  Primary  ~ 

Length 28.0  miles Date   of  analysis   December   19U5 

CAPITAL  COSTS 
Item  Net  Interest  Amort.  Annual 

Cost  Rate  Period  Capital   Cost 


Rights    of  way,    eesements,    etc.      $     31,156  *$$>              20  yrs.         v      1,997 

"---•--      ------  - '  -  ,683  ~ ^ rr^-r^z  rrr^r 

.350 
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Clearing,   grading,    etc.  11+0,683  '  2ffi  20  yrs.  9,016 

Pavements   and  survacing:  190,350  g&  20  yrs.  12,201 


CAPITAL  COSTS    (Cont) 

Item                                                    Net  Interest            Amort.              Annual 

Cost  Rate                Period         Capital   Cost 
Structures: 

Type     Minor &     79*392  2&L             20  yrs.          $      5,102 

Type     Major                                          123,350  jgg             UQ  yrs.                 5,00U  j/^" 

j2/Other  Construction  items:....               92,887  gfe              20  yrs.                 5,95U  " 

Unamortized  cost   const 658,218  2jp! 


1.  Total  annual   capital    cost   construction |   39»276 

MAINTENANCE  COSTS 

Gross 
Cost     3/ 

2.  Annual  maintenance   cost     28  miles  at  ^300 '    4     8 ,1+00 

TOTAL  ANNUAL  COSTS    (l  /  2) $  U7>676 

1/  $120,000  at   2^6  for  1+0  yrs. 
3,550  at  2&  for  20  yrs. 
2/  Engineering  administration  and  10j4  for   contingencies   included  with  u0ther 

Construction  Items" 
3/  To  include   administration  and   overhead. 

2.   Average  Daily  Traffic,  I960 

As  brought  out  in  Section  III  of  this  report  there  are  several  ele- 
ments of  traffic  comprising  the  whole  of  traffic  for  each  route  proposed  for 
analysis,  all  of  which  can  be  classified  under  the  general  headings  of 
"Existing  traffic"  and  "Diverted  traffic". 

e.   Existing  traffic. 

We  have  traffic  records  as  of  19Ul  to  indicate  density  between 
Dillon  and  Twin  Bridges,  origin-destination  studies  conducted  at  Dillon  and 
Twin  Bridges  in  193&  give  us  a  clue  as  to  general  travel  intent  for  the 
traffic  under  survey.   By  use  of  the  guide  for  estimating  traffic  (see  page 
iii)  we  may  arrive  at  a  reasonable  estimate  for  traffic  as  it  will  obtain 
in  I960. 

It  is  generally  conceded  that  as  transport  develops,  now  and  in  the 
future,  the  swing  will  be  toward  the  highway  medium  and  this  trend  or 
tendency  will  have  a  marked  effect  on  traffic,  particularly  the  ratio  of 
trucks  to  passenger  cars  as  of  i960.   Accordingly,  if  we  were  to  apply  the 
ratios,  trucks  to  passenger  cars  as  they  existed  in  1936  and  19Ul  at  Dillon 
and  Twin  Bridges,  we  would  be  ignoring  the  possibility  of  any  great  change 
in  traffic  characteristic  in  the  years  to  come.   Furthermore,  it  can  well 
be  said  that  the  traffic  "sample"  at  Dillon  and  Twin  Bridges  is  comparatively 
light  when  we  survey  traffic  as  e  whole  in  the  State  of  Montana  and  any 
estimate  or  prediction  of  future  trends  which  would  be  based  on  such  data 
would  be  somewhat  lacking  in  complete  qualification  insofar  as  "sample" 
backing  is  concerned.   In  short,  we  believe  that  the  ratio  of  trucks  or 

\ 
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commercial  vehicles  to  passenger  cars  in  the  future  will  be  far  in  excess  of 
that  manifested  on  the  highways,  primary  and  secondary,  in  1936  anc^  19^+1  and 
that  traffic  classification  records  pertaining  to  the  Dillon-Twin  Bridges  area 
which  we  have  at  hand  are  not  so  comprehensive  as  to  allow  us  to  forecast 
traffic  characteristics  in  I960.   So  we  turn  to  records  which  give  us  a  more 
complete  picture  of  traffic  characteristics  on  a  well  used  primary  highway 
and  a  correspondingly  well  used  secondary  highway.   In  the  first  instance  we 
heve  recourse  to  the  automatic  counter  records  at  Wolf  Creek  on  US-91  between 
Helena  and  Great  Falls  and  in  the  second  instance  we  have  the  records  and 
classification  of  secondary  traffic  at  the  Manhattan  automatic  counter 
station.   In  both  cases,  the  records  show  a  larger  percentage  of  truck  traffic 
than  do  the  comparable  stations  at  Dillon  and  Twin  Bridges,  and  in  addition 
to  this  feature  there  is  a  more  general  distribution  of  truck  traffic  by 
type,  i.e.,  light,  medium,  heavy  trucks,  tractor-truck  semi  trailer  combin- 
ations, truck  and  trailer  combinations  and  busses.   These  data,  it  is 
believed,  furnish  e    clearer  insight  to  traffic  and  its  components  as  of 
i960  and  the  truck-passenger  car  relationships  in  this  report  are  so  based. 
The  traffic  estimates  for  i960  are  as  follows: 

DILLON -TWIN  BRIDGES  28  Miles 
EXISTING  TRAFFIC,  i960 


:    On  Comp- 

:    On  Comp- 

:   Normal 

Category            \J        :Length 

:    letion  5Q/,<> 

:    letion  of 

:    Growth 

and  Type                        :Miles 

i    19U1 

:      of  route 

:      through 

1   /     30% 

'2/ 

:        route  3/ 

:      I960 

:        /  2% 

1        /  50% 

DILLON -BEAVERHEAD                   :    13*35 

Passenger   Cars,   Local           : 

■    50 

:            62 

81 

Passenger  Cars,   Foreign      : 

3 

k 

5 

All   Passenger   Cars                  : 

53 

i          66 

1       86 

Trucks ,   Light                             : 

9-5 

11.8 

:        lU-5 

Trucks ,  Medium                          : 

0.6 

:              0.8 

:          1.0 

Trucks,    Heavy                            : 

0.3 

:              0.U 

0.5 

Trac.   Tks.   k  Semi-Trlrs.    : 

0.6 

0.7 

:          1.0 

Trucks  &   Full  Trailers        : 

Q.k 

:              0.5 

:          1.0 

Busses                                               : 

0.6 

0.8 

1.0 

All   Trucks  and   Busses           : 

12.0 

15.0 

19.0 

All  Vehicles                               : 

65.0 

:            81.0 

!        105.0 

DILLON-TWIN   BRIDGES               :   28.0 

Passenger   cars,   Local          : 

37 

55 

71 

Passenger   cars,   Foreign      : 

2 

3 

h 

All   Passenger   Cars                  :                  \ 

39      « 

58 

75 

Trucks,   Light                             :                  i 

11.0 

16.5            ! 

21.2 

Trucks,  Medium                          :                  : 

0.7   i 

•           1.1            i 

l.U 

Trucks ,    Heavy                            :                  : 

O.I4.    : 

0.6 

0.8 

Trac.   Tks.  &  Semi-Trlrs 0    : 

0.7 

1.0        : 

1.3 

Trucks  &  Full  Trailers         : 

0.5 

0.7        i 

0.9 

Busses                                               : 

0o7    : 

1.1 

1.1* 

All   Trucks   and    Busses           : 

lU-0    : 

21.0        : 

27.0 

All  Vehicles                               :                  : 

53.0    : 

79.0        1 

102.0 
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DILLON -TWIN  BRIDGES  28  Miles 
EXISTING  TRAFFIC,  I960 


(Cont.) 


:    On  Comp- 

:    On  Comp- 

:    Normal 

Category            l/          : Length 

:    let ion  $0% 

:    letion  of 

:   Growth 

and  Type                          :Miles 

•  19U1 

of  route 

:      through 

1   /  50g5 

£/ 

:        route  3/ 

:       I960 

«       /  25% 

«        /  50% 

DILLON-SHERIDAN,    PARTIAL   :    13.6 

Passenger  Cars,   Local           : 

13 

:          16.2 

:           22 

Passenger   Cars,    Foreign      : 

■      1 

!                  1.3 

:             1 

All  Passenger   Cars                 : 

•  iU 

■              17.5 

!              23 

Trucks,   Light                             : 

1* 

5.0 

:            6.0 

Trucks,  Medium                          : 

0.3 

:             O.U 

:   '         0.6 

Trucks ,   Heavy                            : 

0.1 

0.1 

:            0.2 

Trac.    Tks.    <3c  Semi-Trlrs.    : 

0.2 

0.3 

:             O.I4 

Trucks   &  Full   Trailers         : 

0.2 

0.2 

:             0.1+ 

Busses            .                                : 

0.2 

0.3 

o.U 

All  Trucks   and  Busses          : 

5.0 

6.3 

8.0- 

All   Vehicles                               : 

19.0 

23.8 

:          31*0 

POINT  OF  ROCKS-TWIN  BRIDGES  ll+.U 

Passenger   Cars,    Local           : 

51 

"        77 

99 

Passenger  Cars,    Foreign      :                  : 

2 

3 

1* 

All   Passenger   Cars                 :                  : 

53 

:          80 

:        103 

Trucks ,   Light                             : 

15.2 

:          22.3 

29 

Trucks,  Medium                          : 

0.9 

:            l.U 

:            2 

Trucks ,    Heavy                            : 

0.5 

:            0.7 

1 

Trac.   Tks.   &  Semi-Trlrs.    :                 : 

0.9 

«             1.3 

:            2 

Trucks  &  Full   Trailers 

0.6 

:            0.9 

1 

Busses                                             : 

0.9 

1.1* 

2 

All  Trucks   and  Busses          : 

I9o0 

28.0 

37 

All  Vehicles                               : 

72.0 

108.0 

ii*o 

ALL  EXISTING   TRAFFIC             : 

Passenger   Cars,   Local          : 

:        170 

Passenger   Cars,    Foreign      : 

10 

All  Passenger  Cars                 :                  : 

180 

Trucks ,   Light                             : 

«        U5-9 

Trucks ,   Medium.                          :                  : 

3.3 

Trucks ,   Heavy                            :                  : 

1.6 

Trac.   Tks.   &  Semi-Trlrs.    :                 j 

3.0 

Trucks  &  Full  Trailers        :                  : 

2.1 

Busses                                             : 

3.1 

All   Trucks  &   Busses               : 

59.0 

All  Vehicles                               :                  j 

239.0 
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l/  The  method  of  allocating  traffic  to  the  several  categories 
listed  will  be  explained  in  the  discussion  of  diverted  traffic. 

2/   See  "Guide  to  Traffic  Estimation1*  page  iii.  The  Dillon-Beaverhead 
traffic  is  now  served  by  6.5  miles  of  completed  highway;  graded,  drained,  and 
gravel  surfaced.  The  same  principle  applies  to  that  portion  of  DILLON- 
SHERIDAN  traffic  as  listed. 

3/  See  "Guide  to  Traffic  Estimation". 

b.   Diverted  traffic. 

This  section  will  treat  principally  with  methods  and  procedures 
used  in  the  calculation  of  traffic  which  might  conceivably  be  diverted  to 
this  project  when  a  through  road  is  built  from  Dillon  to  Boulder  via  Twin 
Bridges  and  Whitehall.   There  are  available  and  at  hand  in  this  office 
certain  data  resulting  from  the  1936-1937  Origin-Destination  studies  conducted 
at  Dillon  and  Twin  Bridges.  During  the  course  of  these  studies,  cards  were 
handed  to  passenger  car  drivers  requesting  information  in  reference  to  the 
origin  and  destination  of  the  trip  on  which  each  driver  was  then  engaged,  and 
the  state  of  registration.  These  cards  were  then  to  be  forwarded  to  the 
Helena  office  of  the  Montana  Highway  Department  for  tabulation  and  study. 
As  it  happened,  ll\.%   of  the  Montana  drivers  and  25%   of  the  out-of-state 
drivers  returned  cards  from  the  Dillon  station  to  afford  a  tenable  basis  in 
the  calculation  of  the  possible  diversion  and  in  the  segregation  of  traffic 
categories  as  shown  herebefore.   On  the  basis  of  these  data,  it  was  determined 
that  passenger  car  traffic  would  be  diverted  to  the  Dillon-Twin  Bridges  road 
when  built  as  shown  by  the  tabulation  which  follows  this  discussion. 
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The  ORIGIN -DESTINATION   SUMMARY   should  not   be  interpreted  to  mean  that 
there  will  be  a   certain  stipulated  amount  of  traffic  originating  in  Outlook, 
for  example,    destined   for   California.      Rather,    it   should  be   read  with  the   idea 
in  mind  that    some   few  trips   in  the  number  or  percentage  of  the  example  with 
origin  in  the  state  and  far  removed  from  the   study  point   will  pass   through 
Dillon  on  the  way  to   a  destination  outside  the   state.      As   a   conservative 
approach  to  the   allocation  of  possible   diversions   the  writer  has   estimated 
that  a  traveller  would  still   go  through  Butte  about  one-half  of  the  time, 
even  though  there  were   a  cut-off  afforded  him  at   Boulder.      In  the   case  of 
"foreign"    drivers   the  writer  estimated  that   they  would  avail  themselves   of 
the    cut-off  about  l/3  of  the  time,    due   consideration  being  thus   given  to 
tourist  attractions   in  Butte  and  the  mountainous   areas   surrounding  that   city. 

There  being  no   available  data  in  re  possible  truck  diversions,    the 
writer  reasoned  that  such  traffic  would  follow  the  diverted  passenger   cars 
in  the   same   proportions  in  evidence  at  Wolf   Creek.      (See  discussion,   Page   15 
of  this   report). 

There  are  two   categories    of  diverted  traffic  involved  in  these 
analyses?    that   portion  which  will   divert  at   Dillon  and  proceed  through   to 
Boulder  and  the  balance   of   diverted  traffic,   which  will   go  through  to 
Whitehall  and  turn  east   on  US-10.      It   is  necessary  to  so   classify  the   diverted 
traffic  in  order  that  we  may  allocate  benefits   in  the   letter   phases   of  this 
section. 

It   is   to   be  noted  that  the  Origin-Destination  Summary  dates   from 
1936-1937;    fis    of  191+1  there  was   a  25//°  increase  in  traffic  through  the 
Dillon  station  so    in  the   summary  which  follows  that    increase  will  be 
properly  notedo 

DILLON-TWIN   BRIDGES  28  Miles 
DIVERTED  TRAFFIC,    i960 


:    Normal 

Category  and  Type 

Length 

1936-37 

:   /  2% 

t    Growth 

:  Miles 

:    19U1 

1   /  30°/. 

:      I960 

Diversion  Through  To  Boulder 

:   28,0 

Passenger  Cars,  Local 

29 

;     36 

I       hi 

Passenger  Cars,  Foreign 

5 

6 

1       8 

All  Passenger  Cars 

•   3U 

1+2 

•            55 

Trucks,  Light 

3.2 

:      1+.0 

5.2 

Trucks,  Medium 

0.8 

1.0 

1-3 

Trucks,  Heavy              : 

0.1 

0.1 

:       0.1 

Trac.  Tks.  &  Semi-Trlrso 

0.8 

1.1 

1.5 

Trucks  &  Full  Trails  rs 

0.3 

0.1+   ! 

0.5 

Busses 

0.9 

1.1   : 

l.l; 

All  Trucks  and  Busses 

6.1   : 

7.7   i 

10.0 

All  Vehicles 

U0.1  • 

1+9-7  ■ 

65.0 
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DILLON-TWIN   BRIDGES  28  Miles 
DIVERTED  TRAFFIC,    i960 


Normal 

Category  and  Type 

Length 

i  1936-37 

/  23% 

:     Growth 

Miles 

:    191+1 

/  30% 
I960 

Diversion  Through  To  Whitehall 

:   28.0 

Passenger  Cars,  Local 

2k 

:    30 

39 

Passenger  Cars,  Foreign 

10 

•    13 

1     17 

All  Passenger  Cars 

•  3h 

«    U3 

56 

Trucks,  Light 

•        5»U 

:     6.8 

:        8.8 

Trucks ,  Medium 

l.l* 

:      1.7 

:       2.2 

Trucks,  Heavy 

:     0.1 

:  .    0.2 

0.2 

Trac.  Tks.  &  Semi-Trlrso 

1.5 

'•             1.9 

2.5 

Tks.  k   Full  Trailers 

:     0.5 

:     0.7 

:       0.9 

Busses 

1.1* 

1.8 

2,k 

All  Trucks  &  Busses 

:    10.3 

13.1 

17.0 

All  Vehicles 

W.3 

:     56.1 

73-0 

Diverted  Traffic 

28.0 

Passenger  Cars,  Local 

!     86 

Passenger  Cars,  Foreign 

25 

All  Passenger  Cars 

111 

Trucks ,  Light 

:      ll*.0 

Trucks,  Medium             ! 

•       3-5 

Trucks,  Heavy 

0.3 

Trac.  Tks.  &  Semi-Trlrs.    1 

U.o 

Tks.  and  Full  Trailers 

1.1* 

Busses 

3.8 

All  Trucks  and  Busses 

27.0 

All  Vehicles 

138.0 

c.      The  Derivation  of  Traffic   Categories 

On  reference   to  the   ORIGIN-DESTINATION   SUMMARY  it  will  be  noted 
that. trips   of  interest  in  these  analyses  may  be  readily  listed  in  the 
following  general    categories; 

1.      DILLON -SHERIDAN 


Sheridan-Dillon 

Sheridan-Idaho 

Nebraska-Sheridan 

Madison  County-Virginia   City 


9  trips 
9  trips 
3  trips 
9  trips 
30  trips 
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2.  DILLON -TWIN    BRIDGES 

Twin  Bridges-Dillon  9  trips 

Dillon-Twin  Bridges  $6  trips 

Dillon-Whitehall  9  trips 

5U  trips 

3.  DILLON -BEAVERHEAD 

Dillon-Beaverhead  IOI4  trips 

Beaverhead-Dillon  75  trips 

Beaverhead- Beaverhead  37  trips 

216  trips 

k.      DILLON -BEAVERHEAD-MADISON 

Dillon-Madison  18  trips 

Beaverhead-Madison  8  trips 

Madison-Dillon  8  trips 

Madison-Minnesota  9  trips 

1+3  trips 

In  the  first  two  categories  we  are  reasonably  sure  as  to  the  origin- 
destination  of  the  trips;    however,    in  the   fourth   category,   that  which  cites 
a  Madison  County  origin-destination*  we  have  no  data  to   indicate  that  the 
trips   originate  or   end  near  Twin  Bridges   or   Sheridan.      To  be  impartial    in 
the  matter  then,  we  will   distribute  those  trips   of  the  fourth  category 
equally  to   each  of  the   first  two   categories,   making  a  total  of   51  Dillon- 
Sheridan  trips   and  f6  Dillon-Twin  Bridges  trips.      In  terms   of  percentage  the 
distribution  would  be  hfi%  find  6C$>  respectively. 

Now  let  us   refer  to   traffic  records  at  hand  for  a    station  at  the 
Point  of  Rocks    as   of  19L.1,  vhich  station  represents  the  lowest  point   in 
traffic  volume  on  the   road  between  Dillon  and  Twin  Bridges.     We  will   find  an 
average  of  72  vehicles   on  the  road  leading  to  Dillon,    53   on  the  road  leading 
to  Twin  Bridges  j,   and  23  on  the  road  leading  easterly  from  the  Point    of  Rocks. 
Let  us   say  that  the   difference  in  traffic  volume  between  the  Dillon  leg  of 
the  station  and  the  Twin  Bridges   leg  represents   that   Dillon-Sheridan  traffic 
which  leaves  the   Dillon-Twin  Bridges  road  to  proceed  via   existing   county  roads 
to  Sheridan  and  nearby  points.      In  this    case,  the  volume   of  Dillon-Sheridan 
traffic  would  be   19  vehicles   per   day. 

Next   let  us   say  that   the   volume  of  traffic  on  the   Twin  Bridges   leg 
of  the   station  represents  the  magnitude  of   traffic  which  travels  the  whole 
distance  between  Dillon  and   Twin  Bridges,    a  part  of  which  is  Dillon-Sheridan 
traffic.      As   of   i960  the  Dillon-Twin  Bridges  traffic   in  whole  would  be  102 
vehicles  per  mile   (53  x  1*50  x  1.30)   and  the  Dillon-Sheridan  Partial  traffic 
would  be  31  vehicles  per  day  (19  x  1«25  x  I.30).      See  discussion  Section  III 
for  application  of   factors    in  estimation  of  traffic  volumes.      The  total  of 
the   Dillon-Twin   Bridges  and  the   Dillon-Sheridan  traffic  is  thus  found  to  be 
133  vehicles   per   day  of  which  31   or  23%  have  been  now  allocated  to  the  Dillon- 
Sheridan   category.      But,    in  the   conclusions  advanced  in  the   Origin-Destination 
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studies,  we  had  determined  that  Dillon-Sheridan  traffic   comprised  U.0%  of  the 
whole  of  the   combined  traffic  between  Dillon  and  the  two   Madison  County  towns. 
To  work  with  round  numbers,  we  will  take  20$  of  the  listed  Dillon-Twin  Bridges 
traffic  as  being  representative  of  that  Dillon-Sheridan  traffic  which  travels 
through  Twin   Bridges,   either  going  or  returning  on  tripso      This   figure   -  20. I*  ■ 
plus  31   equals   5>1»^4  or  39%  of  the  whole,    133*   "to  come  reasonably  close  to  the 
first  UO-60  distributiono 

That  traffic  which  builds   up  between  the  Point   of  Rocks   and   Twin 
Bridges   over  and  above  the  predetermined  Dillon-Twin  Bridges  traffic  is   now 
labeled  Point   of  Rocks-Twin   Bridges   traffic  and  is,    of  course,    local  in 
characteristics.      That  traffic  over   and   above  the   predetermined  Dillon-Twin 
Bridges  and   Dillon-Sheridan,    Partial   traffic  between  the   Point   of  Rocks   and 
Dillon  will  be  known  as    Dillon-Beaverhead  traffic. 

3»   Annual  Revenues 

To  arrive  at  an  estimate  of  annual  revenues  the  traffic  data  were 
resolved  into  vehicle  miles  and  then  into  ton  miles.   These  data  were 
extended  on  the  basis  of  unit  net  revenues  per  ton  mile  to  arrive  at  an 
estimate  of  the  total  annual  income.   Unit  net  revenue  rates  derive  from  a 
general  study  conducted  by  this  department.   Average  gross  ton  figures  for 
each  class  of  vehicle  were  also  ascertained  in  course  of  the  research  work 
of  the  Planning  Surveyo 
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l/  Average  daily  traffic,  each  component,  multiplied  by  3&5»  the 
number  of  days  in  the  year. 

2/  Vehicles  multiplied  by  the  average  gross  weights,  each  component 
of  traffic,  times  the  length  of  the  project,  28.0  miles.   Average  gross 
weights  are  as  follows:- 

Passenger  Cars 1 . 50  tons 

Trucks,  Light 3*27  tons 

Trucks,  Medium 6.68  tons 

Trucks,  Heavy..... 11.15  tons 

Tree.  Truck-semi  Trailer  Combinations.......  1L>76  tons 

Truck  and  full  Trailer  combinations 22.89  tons 

Busses,  o . .  o 9*00  tons 

I4..   Time  Element  Savings 

Time  element  savings  accrue  to  traffic  as  e  result  of  surface  and 
alignment  improvements  and  because  of  shortened  travel  distance.   In  this 
particular  case  the  Existing  Traffic,  all  categories,  will  be  enabled  to 
travel  at  accelerated  speeds  due  to  surface  and  alignment  improvements  and 
decreased  travel  distance.   That  traffic  diverted  through  to  Boulder  will 
save  17  miles  of  travel  distance  and  the  balance  of  the  diverted  traffic  will 
save  I4.O  miles.   Composite  time  element  savings  are  tabulated  hereinafter. 
The  "New"  speed  rates  originate  with  studies  conducted  by  the  Oregon  Highway 
Department  and  coincide  with  the  speeds  recommended  by  Standard  No.  1.   (See 
Basic  Design  Categories,  pages  i  and  ii).   Present  travelled  way  speed  rates 
are  set  in  accord  with  Oregon  standards. 

HIGHW/Y  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project   Montana County  Beaverhead-Madison 

Description  of  project Dillon  -  Twin  Bridges 

Highway  number  P. A.  Route  No.  U9 Highway  System  F.A.  Primary 

Length 28.0  miles Date  of  analysis  January  19U6~ 

Dillon-Sheridan        Dillon- Beaverhead 

Partial 

New  PTW  3/    New  PTW 

Annual  Traffic  Volume 

Private  Passenger  cars  (per  year)   Q395     31,390 

Trucks,  light  (per  year) 2190         ' 

Trucks,  medium  (per  year) 219     

l/Trucks,  "heavy  (per  year) 5H     

Totals 11315 

Private  Passenger  Cars  P / 

Average  speed  (miles  per  hour ) . . »     J4.3       36 •  5 

Distance  (liiles) "    13„6     li+.O 

Time  (hours  per  trip) O.316""    O.38J4  " 

Time  savings  per  vehicle 0.068         _ 

Value  of  savings ( k/v eh icle-h our).   ^0.60 

Annual  traffic  volume "  8395  "~ 

Totals o  %   3U3  _ 

-2l+- 


5,293 

365 

1,278 

38,326 

U3 

13.35 
0.310 

0.067 

36-5 
13-75 
0.377 

$0.60 

31,390 

11,262 

Time  Element  Savings    (Cont) 

Dillon-Sheridan  Dill on- Beaverhead 

Partion 

New                       FTW  New                          PTW 

Trucks,   Light 

Average   speed   (miles  per  hour)..  59  55         39         53 

Distance   (miles) 13; 6                  11+. 0  13*55              15«75 

Time    (hours   per  trip) 0.5U9            O.U?l+  0»5^2                0*1+17 

Time   savings  per  vehicle 0.075           0.075         

Value   of  savings    (^/vehicle  hour)  $0.86             ^0.86           

Annual  traffic   volume 2,190            5,293 

Total $   124-1             |  3U1           

?ru^kgj  Medium 

Average    speed   (miles   per  hour)..          35                    S3  35           29  . 

Distance   (miles) 15.6                  li+.O  15*35                15*75 

Time   (hours   per  trip) O.588                O.I4.85  O.38I                0.U7U 

Time  savings   per  vehicle........        0.095         0.093       

Value   of  savings(&/vehicle-hour)     $1.17           $1.17         

Annual  traffic  volume 219           565           

Total J     2k           JTTjfl           

Trucks ,    Heavy- 
Average   speed   (miles   per  hour)..          J>2                      26  J2             26 

Distance    (miles) 15.6                  1L>0  15*55                15.75 

Time    (hours   per  trip) "       O.Zj25                O.538  0.1+17                O.529 

Time  savings   per  vehicle 0.115       0.112       

Value  of  savings    ($/vehicle-hour)     $1.1+7         $1.1+7         

Annual  traffic  volume...........        511              lf 278       

Total "HEZZ  £210              

Total  Each  Category f   595              $1853            

SUB  TOTAL  ANNUAL  TIME    ELEMENT  SAVINGS    S2I4I+6 

HIGHWAY  PROJECT  ANALYSIS 

Time   Element  Savings 

Location  of  Proje  ct         Montana County     Beaverhead-Madison 

Description  of  project Dillon  -  Twin  Bridges 

Highway  number F.A.    Route  No.   1+9       Highway  System  F.A.    Primary 

Dillon  -  Twin  Twin   Bridges   - 

Bridges  Point  of  Rocks 

New"                      PTW  New                      PTW 
Annual   Traffic  Volume 

Private  Passenger   Cars (per  year).      27,375         57 » 595         

Trucks,    light    (per  year) 7,758  10,585 

Trucks,   medium   (per  year).. 5H         75Q         

Trucks,   heavy   (per  year) 1,605                         -  2,190  " 

Totals ,      37,229         51,100 


Private   Passenger   Cars  1   / 

Average   speed   (miles   per  hour)...   1+5                35*5  1|5  55 

Distance    (miles) 28                28.5  jCT  11+ *  5 

Time    (hours   per  trip) O.65I              0.805  O.555  OUqU 

Time  savings   per  vehicle O.I52  0.079  

5/Value  of  savings  (^/vehicle-hour)  $0.60  __  $0.60 

Annual  traffic  volume 27,575  57,595  

Total $     2,1+97  $   1,782  
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Time  Element  Savings  (Cont) 


Dillon  -  Twin 
Bridges 


39 


28 


New 


Trucks,,  Light 
Average  speed  (miles  per  hour),, 
Distance  (miles) ............. 

Time  (hours  per  trip) 

Time  savings  per  vehicle . ......."   Q»J87~ 

Value  of  savings  ($/vehicie»hour']~|5'086  ~ 
Annual  traffic  volume  0 .........    7.738 

lotiaio  •joo...««o.ooo.s..,..  o   yla  2^| 

Trucks.  Medium 

Average  speed  (miles  per  hour),. 35 

Distance  (miles) ...............  „ 28 _ 

Time  (hours  per  trip) .......... .  O08QO '_ 

Time  savings  per  vehicle  0000.00 .  0<,236 
Value  of  savings  ($/vehic; le-hour'TIl ° 17* 
Annual  traf  f  i  c  volume  o  o  o . . . « . . .    511 "" 

Total. < 

True  ks, 

peel  (mile? 


IEE 


per  hour) 


0.875 


Average 

Distance  (miles) 

Time  (hours  per  trip) 

Time  savings  per  vehicle. ....... .  Q0238 

Value  of  savings  ($/vehicle°hcur)$l04? 
Annual  traffic  volume.  „ . . . . .  . . .  o__  l.o( 

l,Vv3.A.0OC'O0*O3e«eiocor,  ocoooo 

Total  Each  Category . . . . . < 
SU3  TOTAL  ANNUAL  TIME  ELEMENT 


579* 

$4. 561 


SAVINGS. 


PTW 


3io5 


28o5 


0c713    Oo905 


27  o  5 


28o5 
r703o" 


24o5 


28o$ 

1.153" 


Twin  Bridges  - 
Point  of  Rocks 

New  pxw 


39 


1U 


0,369 


099 


.$0.36 


10.  535 


£901 


-21 


Ho4 


0.126 


$lol7 


730 


32 


14o4 


Oo450 


0,154 

$1q47 


2,190 
A  496 


3^287 


7.848 


31 


14  o  5 


0.468 


27 


14q5 


0q411        Oo537 


24 


14o5 

0,604 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project     Montana 
Description  of  project 


County_ 


Time  Element  Savings 
Beaverhead-Madison 


Highway  number  __FoA»_  .Houte  No  < 
Length 28 0Q  miles   


Dillon-Twin  3ridges 


49 


^Highway  System 
Date  of  analysis 


.A.  Primary 
January  1946 


DIVERTED  TRAFFIC 
Through  to  Boulder    Through  to  Whitehall 

New  "         PTW    New  PTW 


Annual  Traffic  Volume 
Private  Passenger  cars^per  year 
Trucks,  light  (per  year) ....... 

Trucks,  medium  (per  year) ...... 

Trucks,  heavy  (per  year) .  * . . . . . 

Private  Passenger  Cars 
Ave  rage  speed  (miles  per  hour ) . 
Distance  (miles) ............. ... 

Time  (hours  per  trip) .......... 

Time  savings  per  vehicle. ...... 


)  20.075 


1.893 

475 

1.273 

23.726 

43 

84 

10*53 

Oo396 

-26- 

A3 


101  7/ 
Z3g9 


20,440 

3.212 

803 

2,191 

26, 646 

43 

57 

lo326 

Oo930 

43 


■-2:25s 


Through  to 


20. 07 5 

$4,770 


New 

Private  Passenger  Cars  (Cont) 

Value  of  savings($/vehicle-hour) .  $0.60 
Annual  traffic  volume 
Value  of  time  savings . .  . . . . . . . . . . 

6/Total  at  40%  &  66  2/3$  respo  $1„908 
"Trucks,,  Light 

Average  speed  (miles  per  hour)* «.  39 

Distance  (miles)  .  0  o  .  . . . . . .  o .  ■>  . « . .  84 

Time  (hours  per  tripj.0,,0.,,....  2.154 

Time  savings  per  vehicle .........  0.436  "~ 

Value  of  savings  ($/vehicle-=hour)0  $008~o"^ 

Annual  traffic  volume  „  . ... ...... .  I. 898 

Value  of  time  savings  ... ..  0  . . . « . .  $712 

Total  at  40$  &  66  2/3$  respo  $285 

Trucks,  Medium 

Average  speed  (miles  per  hour) .00  35  .. 

Distance  (miles)  0000000.0. 00. . . . .  84 

Time  (hours  per  trip) 00000.......  2.400 

Time  savings  per  vehicle .  0 ?, _  0.486  ~ 

Value  of  savings ($/vehicle-hour).  $lol7 

Annual  traf lie  volume . ...........  475 

Value  of  time  savings . ...........  ip7Q 

Total  at  40$  &  66  2/3$  respo  §108 

Tracks  B  Heavy 

Average  speed  (miles  per  hour) 0.0  32 

Distance  (miles) . ...  0 ......"..  0 .. .  84 

Time  (hours  per  trip) . 0 o . . . . . . . . .  2 0 625  J 

Time  savings  per  vehicle. 0.531 

Value  of  savings($/vehicle-hour)o  £lo47 

Annual  traffic  volume. ......... ..  _  .,273 

Value  of  time  savings. . ......... .  $998 

Total  at  40$  &  66  2/3$  respo  $399 

Total  Each  Category. ........  "  $2o7Q0 

SU3  TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS. 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS. 


Time  Element  Savings  (Cont) 

DIVERTED  TRAFFIC 
Boulder    Through  to  Whitehall 

PTW    New  PJW 

$0o60 


39 


101 


2.590 


35' 


101 


2.836 


32 


101 


3.156 


000000 


20,440 
11,406 


7.604 


39 


57. 

1.462 


1.025 

#0c86 


3.212 


$2,831 
$1,387 

35_ 

57. 

lo629 


1.142 


$1.17 


803 


a,  073 


*   715 


32 


57 


1.781 


1.250 


11.47 


2.191 

§4,026 
12,648 
^12B  890 
M5.  590 
^25.884 


39 


97 


2*487 


35 


97 


2.771 


32 


97 


3°  031 


1/  Busses  and  trailer  combinations  included  with  heavy  trucks. 

2/  60 5  miles  at  33  ra0p»h.  plus  7.1  miles  at  35  m.p.h.  for  13.6  miles. 
Accordingly,  PTW  truck  speeds,  each  classification,  are  set  6  miles  less 
than  the  "New"  rates. 


2/  PTW  -  Present  travelled  way. 

4/  60 5  miles  at  38  mup.h.  plus  22.0  miles  at  35  m.p.h.  will  render  a  total 
average  for  28  miles  of  35»5  m.p.h.  this  being  7.5  m.p.h.  less  than  the  "New" 
rates  for  passenger  cars.  Accordingly,  the  PTW  truck  rates  were  set  7.5  m.p.h. 
less  than  the  corresponding  "New"  rate. 
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5/  Value  of  Savings  ($/vehicle-hour)  from  Technical  Bulletin  No.  7,  Oregon 
State  Highway  Department. 

6/  The  element  of  possible  diversion  depends  on  completion  of  a  through  route 
from  Dillon  to  Whitehall  and  Boulder  via  Twin  Bridges.   In  the  case  of  that 
traffic  diverted  through  to  Boulder  a  total  of  69  miles  of  new  roadway  must 
be  built  -  28  miles,  Dillon  to  Twin  Bridges;  ll+  miles,  north  of  Silver  Star 
to  Whitehall  and  27  miles  from  Whitehall  to  Boulder.   The  mileage  from  Dillon 
to  Twin  Bridges  comprises  about  l±Q%   of  the  total  required  new  construction, 
hence  a  1+0%  credit  of  total  time  element  savings  is  assigned  to  the  proposed 
project  on  completion  thereof.  With  reference  to  the  traffic  which  might 
be  diverted  through  to  Whitehall  there  is  a   total  of  I4.2  miles  of  new  con- 
struction required  to  make  the  diversion  effective  -  of  which  the  Dillon- 
Twin  Bridges  section  comprises  66  2/5%,  hence  credits  are  assigned  in  that 
amount. 

7/  Distance  from  Dillon  to  Boulder  via  Butte,  US-91. 

8/  Distance  from  Dillon  to  Whitehall  via  Butte,  US-91  and  US-1Q. 

5«  Mileage  Element  Savings 

These  savings  accrue  to  traffic  as  a  circumstance  of  improved 
riding  surface,  decreased  rise  and  fall,  decreased  gradient  and  improved 
alignment.   These  factors  operate  to  decrease  wear  and  tear  on  engines  and 
tires;  they  make  a  gallon  of  gas  stretch  farther.   The  estimated  savings 
are  tabulated  hereinafter.   Procedures,  based  on  methods  in  use  by  the  Oregon 
State  Highway  Department  are  explained  in  notes  set  forth,  thus  l/»   2/ '»   etc 

HIGHWAY  PROJECT  ANALYSIS 

I960  Mileage  Element 
Savings 

Location  of  project         Montana County     Beaverhead-Madison 

Description  of  Project Dillon  -  Twin  Bridges 

Highway  number  F.A.    Route  No.   1+9  Highway  system       F.A.    Primary 

Length 26. 0  miles Date  of  analysis   January  19U6 

Dillon-Sheridan  Pi lion- Beaverhead 
Partial 

New                      PTW  New  PTW 
Distance  l/,   2/ 

Length   (miles) 13.6                  ll+.O  13«35  13.75 

Distance  saving   (miles) 0.1+0               0.1+  

Average  annual  traffic    (tons)...   28 , 886  83,971  

Annual  traffic  saving    (ton-mi)..    11,55U             3U>388  

Cost   ($/ton-mile) $0.0191    ~    __  $0.0196  "~ 

Total  Saving $  221               $  67U  

Surface  8/,  9/ 

Roadway  surface  type I+85   -  0.03  0.21+ 1+83  ~  0»Q3         0.21+ 

Saving  coefficient "  0.21  0.21 

Aver,   annual  traffic   (ton-mi.)..   392,81+9  1, 11+7 > 7 13 

Saving   ($/ton-mile)  0.019  x  0.21  $0.001+0  $0.001+1  

Total $1,571  $l+,706 
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I960  Mileage  Element 
Savings  (cont) 
Dillon-Sheridan        Dillon-Beave  rhead 
Partial 


New 


PTW 


O  0    o  o  o  o 


Rise  and  Fall  13/ 
Rise  and  fall  (feet)o.. 
Saving  (feet),........ 

Saving  (foot-tons). 
Saving  ($/f oot-ton) 
Annual  saving . . . . . .  „ . , . . . . . . . 

X  ULc.1  <  o  0    o«ooo««*oo*ooe  o  • 

Gradient  17/ 
Gradients  in  per  cent. ....... 

Redvn  in  gradient  0 . . 

Average  An.  traffic  (ton-mi.) 
Saving  ( #/ton-mile ) , 


No  Change 


•  O  C  •  •  0 


O  O  O  0  o 


No  Change 


Alignment  21/  ,  22/ 
Curvature  rating.  ......... 

Points  improvement. . . 

Saving  (point- ton-miles) . . 

Saving  ( $/point- ton-mile ) . 

Total  Each  Category . . . . . . 

SUB  TOTAL  ANNUAL  MILEAGE  SAVINGS 


10 


•  O  O  C  9  O 


1  96A. 245 
|0o0001 
$196 


$1, 938 


New 


No  Change 


No  Change 


10 

5 

5.738.565 

$0.0001 
$574 
^5.954 


$7.942 


PTW 


HIGHWAY  PROJECT  ANALYSIS 

I960  Mileage  Element  Savings 


Location  of  project    Montana 


County   Beaverhead-Madison 


Description  of  project Dillon  -  Twin  Bridges 

Highway  number    FQA.  Route  No.  49 Highway  System   F.A.  Primary 

Length 28.0  miles i Date  of  Analysis   January  1946" 


Dillon  -  Twin 
Bridges 


New 


PTW 


Distance  2/,U/ 
Length  (miles) 28, 

Distance  saving  (miles). ...... .__ 

Average  annual  traffic  (tons)..  92 t 248.0 


0.5 


Annual  traffic  saving  (ton  mi.)  46.124 
Cost  ($/ton-mile) . .  „ ......... .  °_$>0o019! 

XOwClJ-O  o  o  (i  •  •  •  •  •  •  o  o  •  c  >   •  <:  *  a 


880 


Surface  10/, 11/ 
Roadway  surface  type. ......... 

Saving  coefficient ............ 

Aver,  annual  traffic  (ton-mi.) 
Saving  ($/ton-mile )..... 


483  -  0.03 

0.23 
2.629.068 


0o0044 
$11,569 
-29- 


28.5 


0.26 


Twin  Bridges  - 
Point  of  Rocks 

New       PTW 

14.4 


0.1 


125.798 


12. 580 


$.0.0191 
J  240 


483  -  0.03 
0.25 
1,811.491 
&O.Q053 
J  9.601 


14.5 


0.28 


1S360  Mileage  Element  Savings  (ocnt) 

Dillon  -  Twin  Twin  Lridges  - 

Bridges  Point  i i  Rocks 

Rise  ard  Fall  I3/            I^ew       PTW  New         FTW 

Rise  and  Fell  (ieet/ No       it  .nge     :.*o   C  ,ar._e 

Saving  (*eet) •  

Saving  (foot-tons).... 

Saving  (-'.'/foot-ton).  •••••••••••  •     

Total..... ZZZZZ 

Gradient    18/ 

Gradients    in  per    cent..... No Charge  I-jq        Change 

Red'n   ir    -radiert 

Average  An.    trbfii-,   (ton-mi.)...   

Saving    ($/ton  nilej.. 

Total ] 

Alitmrert  23/,  2h/ 

Curvature  rating 10 2  '  10 

Points  improvement .  •  ._» 8      10 

Saving   (point-ton-miles). 21 ,0^  ,^4.    10,  ;Ll4»910 

Saving    ($/point-ton-mile) frO.OQOI         $0.0001            

Total "VTTioT" "  ZZZZZZ  "Trr.iT      IZZZZ 

Total   Each   Category ylU&jd         ^11 ,652           

SUB  TOTAL  ANNUJ  L  MILEAGE  ELEMENT  SAVINGS. . .  0 »26,20.-,. 

HIGHWAY  PROJECT   ANALYSIS 

i  1  Ilileage     Element  Savings 

Location  of  project     .Iontrna C-,ur  +  y      Pes verhead  -  Yu  ci.  on 

Description  of  Project     Dillon  -  Twin  Bridges      

Highway  number     F..'>.    *■' .> ,  *.  *■•    ,o."T?>     .Highway  system     F . A .  Primary 

Length 28.0  miles jtte  of  ,:.:.t lysis    January    19L6  

DIVERTED  TRAFFIC 

Through    to   boulcer  Through   t>  Whitehall 

New                      I'TVi  '.ew                      ITh 
Distance   5/»   6/ 

Length    (miles)......... 6I4                    101  57                      97 

Distance  saving    (miles) 17 I4.0                 

Average  annual  traffic   (tons)...    56,633             76 » ?9U             

Annual   traffic   saving    (ton-mi.).    966,^01"           ^»^bl  «76ti..     

Cost    (.;. /ton-mile). $0~.Q195            $0.0159"*         

Annual   saving....  • v18/3l^7~ ■6|C;7»75X-         

2 /Total  at  i+C#  7  66  2/3$  resp.$  7,539  ^6,^0" 

Surface      12/ 

Roadway  surface  type No     Change  No     Change 

Saving  Coefficient..... ZZZZZZZZZ"  "TZZZZZZZ 

Aver,    annual  traffic    (ton.mi.)..  

Saving   (s>/ton-mile) 

Total "                                ZZZZZI  ZZZ 
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I960  Mileage  Element  Savings  (Cont) 


Rise  and  Fall  15/, 16/ 


Through  to  Boulder 

New  PTW 


Rise  and  fall  (feet 
Saving  (feet) 


3.  220 


1.930 


Saving  ( foot- tons ).  c 0 .  109.726.290^ 

Saving  ($ /foot-ton) ...........  $4  21  x  1Q-6 

Annual  saving ......   $462     m 

Total  at  4C#  &  66  2/3£  resp.$185 


lo5 


2.0 


Gradient  19/, 20/ 
Gradients  in  per  cent. 

Red'n  in  Gradient. 

Average  An.  traffic  (ton-mi.).  4B  775,  652 

Saving  ($/ton-mile) $2.89  x  10"^" 

Annual  saving. ...... $1, 380 


Total  at  40£  &  66  2/3$  resp.  $552 


Alignment  25/ 
Curvature  rating. ........ 

Points  improvement. ...... 

Saving  (point- ton-miles). 
Saving  ( $/point-ton-mile ) 
Annual  saving, 


10 


14.326.956 
)0o0001 


,OOU»COOO» 


07433 


Total  at  1+0%   &  66  2/3^  respo$573 


Annual  Saving  Each  Category  $8,849 
SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS < 
TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS 


5.150 


3.5 


o  o  o  • 


Through  to  Whitehall 

New  PTW 


1^020 


4.790 

365.927.260 


5.810 


45  x  10-6" 

$1,628 


$1,085 


1.5 


2o0 


4. 354. 458 
-0,05  x  10-4 

$1.328 

OS    : 


10 


13, 06?, 374 
SO o 0001 
$1,306 


$871 


O  O  C  O  O  © 


•j  •  #  c  # 


341.344 
$50.193 
$84.339 
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1/  Distance,  DILLON-SHERIDAN,  PARTIAL 
Average  Annual  Traffic  (tons) 

Multiply  the  average  daily  traffic  by  365  by  the  average  gross  weight 
for  each  component  of  traffic. 

Annual  Traffic  Saving  (ton-miles) 

Multiply  the  average  annual  traffic  in  tons  by  the  distance  saving 
in  miles. 

Cost  ($/ton-mile) 

Find  percentage  of  trucks  thusly: 

No.  of  trucks  _  2.920  =  25  8g 
All  traffic     11,315 

Find  average  gross  weight  trucks  thusly: 

Gross  weight  of  trucks  _  16, 293  -  5»58  tons 
Number  of  trucks         2,920  "  11,160  pounds 

From  figure  113  of  the  Technical  Bulletin  we  find  that  the  truck  mileage 
element  operating  cost  for  a  truck  of  gross  weight  11,160  pounds  is  $0.0143  per 
ton  mile.  Similar  costs  for  passenger  cars  is  $0.0207  per  ton  mile.  Combining 
these  costs  in  the  proportion  manifest  in  this  particular  category  of  traffic  we 
have  an  operating  cost  of  $0o0191  per  ton  mile0 


See    below: 

Passenger   Cars    (7L>2%)   =   0.71+2  x  $0.0207  =  $0.015l+ 
Truck  Traffic    (25.8$)      =  0.258  x  $0.0ll+3  =  $0.0037 

Combined  costs   per  ton  mile  •  $0.0191 

Costs    ($/ton-mile)   times  the   Annual  Traffic  Savings    (ton-mile)   equals   the 
total   saving. 

2/  Distance,   DILLON- BEAVERHEAD 

No.    of  trucks  6,936  iq   1c/  ±        , 

AirTraffic        =   3^     '      18.1/.  trucks 

Gross  Weight   of   Trucks       38^886     m     5'606  tons 

Number  of  Trucks  "     6,936     =   11*212   pounds   average  gross  weight 

of  trucks 

Trucks, 

Operating  cost,   average  gross  weight   of  11,212  pounds   is   $0,011+2 
per  ton  mile.      Combining   costs   in  proportions  manifest  in  this   category 
we  have  a  resultant  $0.0196  per  ton  mile. 

Passenger   Cars    (81.9#)   =  0.819  x  $0.0207  =  $0.0170 
Truck  Traffic      (18. 1#)   •  0.181  x  $0.0ll+2  =  $0.0026 

Combined  costs  per  ton  mile   ■  $0.0196 

3/  Distance,   DILLON-TWIN    BRIDGES 

No.   of  Trucks         9,851+       _       .  x 

All  Traffic-  =  37^29  =  26°^  trU°kS 

Gross  Weight  of  Trucks        51,186     =     5.19U  tons 

Number  of  Trucks  -     9»85U     z  10,388  pounds,   average  gross  weight 

of  trucks 

Operating   costs,   trucks,   average  gross  weight  of  10,388  pounds    is 
$0.0ll+8  per  ton  mile.      Combining   costs   in  proportions  manifest  in  this 
category  of  traffic  we  find  a  resultant  of  $0.0191   per  ton  mile. 

Passenger  Cars,    (73,5%)   =  0.735  *  $0.0207  s  $0.0152 
Truck  Traffic        (26.5^0)   =  O.265  x  $0.0ll+8  -  $0.0039 

Combined  costs   per  ton  mile  =  $0.0191 

U/  Distai    e,   TWIN   BRIDGES-POINT   OF  ROCKS 

See  Note  3/,   the  traffic  being   similar   in  weight   and  percentage 
characteristics. 
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5/  Distance,    DIVEHTBD  THROUGH  TO  BOULDER 

Wo.    of  Trucks  3.651  1(-   xcw 

All   Traffic     "  =  237726"     =   *->?7>° 

Gross  weight   Trucks       26,71+0     =  7«32U  tons 

Number   of   Trucks  =     3,651     =   1L\,6L|.8  pounds,   average   gross  weight 

trucks 

Truck     operating   costs,   average  gross  weight   lUt^iQ  pounds   is 
$0.0131   per  ton  mile.      Combining   costs   in  the  proportions   manifest  in  this 
category  of   traffic,   we   find  the  average  to  be  0.0195  Per  ton  mile. 

Passenger  Cars    (8I+.67S)   *  0.&L6  x  $0.0207  =  $0.0175 
Truck  Traffic      (15.1$)   *  0.1 5I4.  x  $0.0131   -  $0.0020 

Combined    cost  per  ton  mile     =  $0.0195 

6/  Distance,   DIVERTED  THROUGH  TO  WHITEHALL 

No.    of   Trucks  6,206 

All   Traffic       =  26,62+6     ■  23. 3#  Trucks 

Gross  weight   of  Trucks      -  U5»7Jk  =     7*369  tons 
Number  of  Trucks  *     6,2.06  =   li+, 738  pounds 

Operating  costs,  trucks,  average  gross  weight  of  li+,738  pounds  is 
$0.0130  per  ton  mile.  Combining  costs  in  the  proportions  manifest  in  the 
category  of  traffic  we  find  the  average  to  be  $0.0189  per  ton  mile. 

Passenger  Cars    (76. 7%)   =  O.767  *  $0.0207  -  $0.0159 
Truck  Traffic      (23.3%)   =  0.233  x  $0.0130  =  $0.0030 

Combined  Cost  per   ton  mile     =  $0.0189 

7/  See  Note  6/  Time  Element  Savings. 

3/  Surface,   DILLON -SHERIDAN,   PARTIAL 

It  is  proposed  that  high  type  bituminous   surfacing,  type  l+83»  be 
placed  on  the  project  with   a  coefficient  rating  of  0.03*      (See   Technical 
Bulletin  for   discussion  of   coefficients).      There  is    in  place  on  this 
interval  of  the  road,  6.5  miles   of  gravel   surfacing,    coefficient,   0.19# 
and  7«1  miles  of  unimproved  surface,    coefficient,   0.28.      The  combined 
coefficient  rating  is  O.2I4..      This  rating  less  the  coefficient  rating  for 
the  oil   surfacing  is   0.21  and  this  times  the  operating   cost  per  ton  mile 
gives  the   saving   in  dollars  per  ton  mile.      This   figure  times  the  average 
annual   traffic  in  ton  miles  gives   the   annual  monetary  value  of  the 
surface   savings. 

9/  As   above   insofar   as  the   degree  of  improvement  is   concerned. 
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10/  Surface  -  DILLON  -  TWIN  BRIDGES 

The  present  travelled  way  is  gravel  surfaced,  coefficient  rating 
0.19»  for  a  distance  of  6.5  miles  and  unimproved,  coefficient  0.28,  for  a 
distance  of  22.0  miles.   The  combined  coefficient  rating  would  then  be 
0.26  and  this  less  the  coefficient  rating  of  oil  surface,  0.03,  gives  a 
saving  coefficient  of  0.23* 

11/  Surface  -  TWIN  BRIDGES  -  POINT  OF  ROCKS 

The  present  travelled  way  bears  a  coefficient  rating  of  0.28 
throughout  -  this  less  0.03  gives  us  0.25*  the  saving  coefficient. 

12/  Surface  -  DIVERTED  TRAFFIC 


The  diverted  traffic  will  not  benefit  by  reason  of  surface  savings  * 
the  roads  from  which  this  traffic  will  be  diverted  will  be  equal  in  surface 
value  to  that  of  th6  cut-off. 

13/  and  U;/  No  significant  change  in  reference  to  existing  traffic. 

15/  Rise  and  Fall,  DIVERTED  THROUGH  TO  BOULDER 

Rise  and  Fall  was  computed  on  US-91  from  Dillon  to  Boulder  with 
elevation  controls  as  follows: 

DILLON  -  BOULDER  VIA  BUTTE 

Elev.         / 

Dillon 53.80 

380 

Navy  Station 5000 

630 

5  Mi.    North  Melrose 563Q 

205 

Moose  Creek 5U25 

205 

Moose  Creek  Hill  .  .  . 5630 

23O 

Divide 5J4OO 

1^0 
Feeley   (Cont.    Divide).    .....  58J4O 

500 

Nissler  Jet. 53I4.Q 

160 

Butte.    ........    5500 

900 
Wcodville    (Cent.    Divide)    ....  6I4OO 

1500 

Boulder. I49OO  

2335  2oT5~~ 

5150 
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DILLON  -  BOULDER,  VIA  WHITEHALL 

Elev.       / 

Dillon  .....     5J80 

1020 

Whitehall. U?60 

1370 

Crest. 5730 

830 
Boulder U900  , 


1370     1850 
3220 


It  is  assumed  for  purposes  of  this  analysis  that  the  improvement  in 
rise  and  fall  will  be  effective  within  the  limits  of  the  proposed  improvement, 
the  average  gradient  would  then  exist  as  3*5»   Truck  fuel  cost  for  lij.,614.8 
pound  gross  weight  as  shown  on  Figure  123  of  the  Technical  Bulletin  would  be 
$6087  x  10"°^   Passenger  car  costs  on  the  same  basis  would  be  $3*72  x  10   • 
Combining  the  two  traffic  elements  and  extending  we  have  an  average  saving 

of:  A  A 

15.1$  at  $6.8?  x  10"b  =  1.06  x  10"° 

8L>6f0  at  $3.72  x  10-6  _  3.15  x  1Q-6 

lit.  21  x  10-& 

This  saving  times  the  Average  Annual   Traffic    (tons)   times  the  saving 

in  feet  in  Rise  and  Fall  gives  the  total  monetary  value  of  the  annual  savings 

in  Rise  and  Fall. 

16/  Rise  and  Fall,    DIVERTED  THROUGH  TO  WHITEHALL 

Rise  and  Fall  as  it  exists  on  US-91  and  US-10  from  Dillon  to  Whitehall 
via   Butte  was  computed  with  elevation  controls   as  follows: 

DILLON   -  WHITEHALL  VIA  BUTTE 

Elev.  / 

Dillon 5380 


Navy  Station   ......    5000 

5  Mi.    North  Melrose. 5630 

Moose  Creek 5J425 

Moose  Creek  Hill 563O 

Divide   .    - 5J4.OO 

Feeley   (Cont.    Divide).    .......  58I4.O 

Nissler  Jet. 53J4X) 

Butte.    •    •    . 55OO 
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630 


205 


l^o 


160 


360 


205 


2^0 


500 


dillon  -  Whitehall  via  butte  (cont.) 

Elev.  / 

960 
Pipestone  Pass    (Cont.    Divide).    .    .    .  61+60 

2100 
Whitehall. U360 

2395  3U15 

5810 

DILLON   -  WHITEHALL 

Elev.  / 

Dillon 53,80 

1020 
Whitehall U360 

As   for  that  traffic  which  was   diverted  through   to  Whitehall,   the 
average  gradient  will   exist  within  the  limits   of  the   project  as  3* 5"      Truck 
fuel    cost  i'or  average  gross  weight  of  ll;,738  pounds  as   shown  on  Figure 
123  of  the  Technical    Bulletin  would  be  $6.87  x  10"6.      Combining  this    cost 
with  that   for  passenger   cars   in  the   proportions   of  traffic   components 
common  to  this   category  we  have    costs   as   follows :- 

23.37b  at  fc6.87  x  10"6  *  $1.60  x  10-6 
76.7?o  at  $3.72  x   10-6  a  $2.63  x  10-6 

$L>U5  x  10-6 

17/  and  18/    No  significant  change   in  reference  to  existing  traffic. 

19/     Gradient,    DIVERTED  THROUGH  TO   BOULDER 

It  is   assumed  that  this  traffic  will  be  benefited  by  a  ?/  decrease   in 
gradient  by  taking  the  Dillon-Twin  Bridges-Whitehall-Boulder  routingo      By 
reference  to  the  Technical  Bulletin  No.    7  &nd  Figure   I2I4  therein  we  find 
be.sic   data   as   follows: 

Saving  for  passenger   cars,   $1.29  x  10"^  x  2.0  =  $2.58  x  10°^- 
Saving  for   trucks,   gross  weight,    ll|.,6l4.8  pounds   r  #6.25  x  10-^- 

-  $1.67  x  10-U 
=  $U»58  x  10-U 

Combining  and  extending  in  the  proportions  manifest  in  the  category 
of  traffic,  we  have:- 

Passenger  Cars  (8L>6?o)  =  O.8I46  x  $2.58  x  10"^  =  $2.16  x  10~j+ 
Truck  Traffic   (15.1$)  =  O.I5I4.  x  $l+.58  x  10"^  =  0.71  x  10-^ 

Combined  Saving  =  $2.89  x  1Q~^ 

This  figure  times  the  Average  Annual  Traffic  (ton-mile)  is  equal  to 
the  annual  monetary  value  of  the  Gradient  savings. 
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20/     Gradient,    DIVERTED  THROUGH    TO  WHITEHALL 


Savin 
Saving 


g  for  passenger    cars,   #1.29  x  10~^  x  2  *  $2.58  x   10"k 
g  for  trucks,   $6.25  *  10"^  -  $1.67  x  10~^  »  &h*5Q  x  10"^ 


Combining  these   costs   data   in  the  relationship  which  each  bears   to  the 
other  we  have: 

Passenger   Cars    (76.1%)   -  0.767  x  $2.58  x  10"|+  ■  $1.98  x   10"}+ 
Truck  Traffic      (23.3%)   ~  0.233  x  $J4.58  x  10"^  -  JH.Q7  x  10"^ 

Combined  Value  =  $3*05  x  10"^ 

21/     Alignment,    DILLON   -   SHERIDAN,   PARTIAL 


It  is   not    contemplated  that  improvement   of  this   project  will  effect  a 
great   improvement   in  alignment   as   such;    it   is  reasonable  to  think,    however, 
that   increased  sight   distances   and  a  proper   installation  of  super-elevation 
embodied  in  Standard  No.   6  will  make  a    significant  alignment  point   improvement 
over  this   section.      About  half  of  this   section  has  been  improved  with   Federal 
Aid,  hence  the  PTW   curvature   rating  would  be   5  assuming  a   curvature  rating 
of  10  for  the   improved  section  and  zero   for  the  unimproved  section.      Sub- 
tracting this   curvature  rating  from  the   "New"    curvature  gives  us  the 
relative  point   improvement,    5  ^n  this    case.      This   figure  times   the  Average 
Annual   Traffic   (tons)  times   the   length  of  the  section  under  study  times  the 
Saving   ($/point-ton-mile)  will   give  the  monetary  value   of  the  alignment 
savings.      The   latter  mentioned  multiplier  derives   from  the  Technical    Bulletin. 

22/     Alignment,   DILLON -BEAVERHEAD 

See  note  21/  for   determination  of  "Points   improvement." 

23/     Alignment,   DILLON-TWIN   BRIDGES 

There   are  6.5  miles   of  roadway  improved  to   a   curvature  rating  of  10 
and  21.5  miles  with    zero  point  improvement.      .Combining  and  extending   in  the 
proportions  detailed  hereinabove  we  find  a  PTW   curvature   rating  of  2. 
Subtracting  this  figure  from  the  "New"    curvature  rating  gives  us  the  "Points 
improvement",   8  in  this   case. 

2k/     Alignment,   TWIN    BRIDGES   -   POINT  OF  ROCKS 


None  of  this   section  has  been  improved  to  the   standards   set  up  in 
Standard  No.   6;    hence  the   curvature  rating  would  be  zero  and  the    Points ' 
improvement  would  be  10. 

25/     Alignment,    DIVERTED  TRAFFIC 

Assume,   in  each   case,   the  avoidance   of  city  traffic  in  Butte  with  its 
inherent   congestion  and  relief  from  mountainous    curvature  of  Woodville  Hill, 
Elk  Park  Canyon,   Harding  Way,    Pipestone  Pass  will   affect  a  3  point  improve- 
ment. 
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6.      Traffic   Benefits 

This   tabulation  involves   an  allocation   of  benefits,   non-fuel   function 
and  fuel   function,    in  accord  with   the  proportions   advanced  by  the  Oregon  High- 
way Department,    see  the  Technical    Bulletin. 

I960  Traffic  Benefits 

HIGHWAY   PROJECT   ANALYSIS 

Location  of  project       Montana County  Beaverhead-Madison 

Description  of  project         Dillon  -  Twin  Bridges 

Highway  number      F.A.    Route  No.   U9  Highway  system  F»A»    Primary 

Length 28 .0"  miles Date  of  analysis   January  19^6 

Mileage  Element  Factors 

Fuel  Non-Fuel 

Item  Function  Function 

Distance  savings       $U8,057 3ffi°       I  18,262  j  29,79b 

Roadway  surface   savings      21  ,U\1  UX'f         11,253  16,191+ 


11,253 

1,270 

1,437 

3,06U 

$35,286 

Rise  and   fall  savings  1,270 100/° 

Gradient  savings  ""         1,^37  lOOfo 

Alignment  savings 6,128  50$""  3,06U      ~  3J06U 

Total  Mileage  Savings   $6U,339 $35,286  $  U9,053 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value   of 

Time  Savings 

Passenger   cars $     15»396 

Trucks,    light U,799 


Trucks,  medium  1,136 


Trucks,  heavy U,553~ 


Total  Time  Savings $     25,881; 


Recapitulation  of  Annual    Benefits 
Total   Fuel   Function  Benefits  $     35,286 


Non-fuel   function(Mileage   element  factors   $1+9 , 053 
benefits  (Time   element   factors  25,88U 

Total  Non-Fuel   Function   Benefits  $      7U,937 


TOTAL  ANNUAL  BENEFITS  $   110,223 
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7.      Derivation  of  Quotients 

Now  to  marshal   such  factual   data   as  we  have  assembled  heretofore. 

HIGHWAY  PROJECT   ANALYSIS 

Location  of   project         Montana County  Beaverhead-Madison 

Description  of  project  Dillon  -  Twin  Bridges .  

Highway  number     F.A.   Route  No^  1+9  [    '  Highway  system       F.A.   Primary 
Length 28.0  miles Date   of  analysis   January  19Ue 


I 


ar 


=  $  21,510 =/_Kl  =     1.00 


s/ 


Ca     =  $  1+7,676 f/j^  z    20,925/35,266  =  0.59 

Bn    =  $  71+.937 '—h  "~    0'°5/Q*20  ~  °'25 

Bf    =  $  35,286 KgK,        =     0.59  x  0.25  =  0»15 

VKlca"  $  1+7,676 1-KgK,     «     1.00  -  0.15  s  0»85 

yQ8=Iar/K1Ca  =     21,510A7,676  =  0.1+5 

£^Bn=BnAiCft  =    7U.937A7.676  «  1.57         

7/QBf=Bf/K1Ca  =    35,286A7,676  »  0.7I+ 

^/Q'g^g-KgK  QBf  -  0.I+5  -  Q»15  x  Q.7U  =  Q-U5  -  o.n  *  Q-3U 

2/Qc=0.707  (Q«/QRr,Apf(l-KoK,))r    0-707  (0-1+5  /  1-57  /  Q-7U  x  0.85) 

r    0.707  (Q-U5  /  1-57  /  0.63; 
=     0.707  x  2.65  -  1.87 


l/  The   constant  K,    represents   the   Pro  Rata   cost  chargeable   to  Road  User 
funds,   the  Gasoline  License  tax  in  this  case<> 

2/  The  constant  K     represents  the  proportion  of  the  total   fuel   savings  which 
derives   from  the  oiverted  traffic.      By  reference  to  the  tabulation  of 
Mileage  Element  Savings  we   find  thet  the   fuel  function  benefits  accruing  to 
the  diverted  traffic  are  as   follows: 

Distance            O.38  x  $1+6,01+2  =  $17,1+96 

Rise  &   Fall      1.00  x       1,270  =  1,270 

Gradient            1.00  x       1,1+37  =  1,1*37 

Alignment          0.50  x       1,1+11+  =  722 

Total  Fuel  Function  Benefits  r  $20,925 

3/  The   constant  K?   represents  the   ratio  of   fuel  tax  to  the  total   cost  of 
fuel.      As   a  matter  of   interest,   if  we  take  the   fuel   savings   accruing  to  the 
diverted  traffic,   $20,925  and  multiply  by  this   factor,  we  get  $5,231,   the 
net   decrease  in  gas  tax  revenues   for  US-91   and  US-10  in  the   area  of  the 
improvement.      This   to   illustrate  the  necessity  for  the   derivation  of  these 
constants   in  highway  economics. 
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\\/   By  applying  the  constant  K]_  to  the  annual  capital  costs  we  find  the  pro 
rata  cost  payable  out  of  road  user  funds. 

5/  Q  represents  the  solvency  quotient  -  if  it  were  1.00,  annual  revenues 
would  balance  estimated  annual  expenditures.   In  this  case,  the  solvency 
quotient  is  O.U5»  estimated  revenues  do  not  balance  expenditures  by  an 
appreciable  sum  -  at  first  glance  we  would  say  the  routing  is  not  feasible 
economically.   But  the  highway  picture  involves  a  whole  lot  more  than  the 
mere  comparison  of  income  and  expenditure.   There  are  benefits  which  accrue 
to  the  road  user  which  have  an  important  bearing  in  the  matter.   These 
benefits,  expressed  as  quotients  hereinafter,  when  added  to  the  solvency 
quotients  express  a  "gross"  financial  solvency  which  in  most  instances  will 
move  most  of  the  projects  programmed  into  the  "black". 

6/   and  j/  Qg  and  QRf  represent  the  benefit  quotients,  non-fuel  and  fuel. 
Note  that  these  benefits,  in  this  case,  are  2.31  times  the  annual  estimated 
capital  costs. 

8/  0*   is  the  corrected  solvency  quotient  -  the  Dillon  -  Twin  Bridges  road, 
if  built,  and  thus  entered  in  the  Montana  Highway  picture  will  act  to 
decrease  the  revenues  of  those  routes  from  which  traffic  is  diverted.  Q'g 
represents  the  net  solvency  of  the  proposed  improvement  in  respect  to  other 
parts  of  the  highway  system. 

9/  Q  represents  the  composite  quotient.   Heretofore  we  have  determined 
financial  solvencies,  now  we  compare  benefits  with  revenues  to  determine 
the  feasibility  or  desirability  of  the  route.   In  this  particular  instance 
the  benefits  are  far  in  excess  of  revenues,  to  indicate  that  the  road  user 
not  only  accumulates  funds  (as  represented  by  benefits)  to  pay  his  taxes 
but  has  a  considerable  "profit"  left  over.   By  virtue  of  the  high  composite 
solvency,  1,87»  the  road  is  eminently  qualified  to  be  built  from  Dillon  to 
Twin  Bridges  as  a  Primary  routing  via  the  Point  of  Rocks  and  the  west  side 
of  the  Beaverhead  River. 

B.   DILLON-POINT  OF  ROCKS,  PRIMARY,  13.6  miles 

Analysis  "A"  proves  the  over-all  feasibility  of  building  from  Dillon 
to  Twin  Bridges  via  the  Point  of  Rocks  and  the  west  side  of  the  Beaverhead 
River,  this  as  brought  out  in  the  discussion  in  Section  I.  Now  to  classify 
the  several  component  sections  proposed  for  analyses  so  that  we  can  get  at 
the  core  of  the  problem.   It  is  to  be  noted  that  there  is  not  much  point  to 
making  an  economic  analysis  of  this  particular  section  other  than  to 
establish  its  solvency  rating  and  to  extract  the  effect  of  such  rating  from 
the  problem  as  a  whole. 

1.   Annual  Cost  Calculations. 

As  brought  out  in  Section  IV,  A,  1,  it  is  assumed  that  this 
interval  will  be  built  to  Standard  No.  6  (See  Basic  Design  Categories, 
pages  i,  ii).  Work  required  would  be  re-shouldering,  regravelling 
and  oil  surfacing  of  WPSO  3^4A~B»  6.5  miles  and  grading,  installation  of 
drainage  structures,  gravel  base  and  surface  construction  and  oil  surfacing 
of  7*1  miles  from  the  end  of  WPSO  3J4I4A.-B  to  the  Foint  of  Rocks.   Drawing 
on  the  experience  data  set  forth  in  Section  IV  A,  1,  we  have  estimated  costs 

per  mile  as  follows:-  , 
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Dillon  through   Projects  WPSO  3I4J4A-B     -     6.5  miles 

See   section  IV  A,    l,page   11,      total   estimated  cost  of  new  construction 
is   |6,050  per  mile. 

From  the  end  of  WPSO  3I4I+A-B  to  the   Point   of  Rocks,    7.1  miles. 

See  Section  IV  A,    1,   page  14,   total    estimated  cost  of  new  construction, 
$17,710  per  mile. 

The  total   estimated  cost  of  new   construction  would  be: 

6.5  x  $  6,050        z     $   39.325 

7.1  x  $17,710       =        125,741 

Total    cost,   I3.6  miles        r     $165,066 

Add  to  this   the   193&-19U0  expenditures,   $84,864  to  bring  the  total 
cost  of   construction  to   $249,930.      This  sum  when  capitalized  at  2^/«  to  be 
amortized  in  20  years   gives  us   an  annual   capital   construction  cost  of  $16,020. 

As   brought   out  in  the  previous    "Annual   Cost   Calculations",   it   is 
estimated  that  maintenance   costs  will  aggregate  $300  per  mile  per  year  to 
render  the   annual    capital    cost  at   $20,100*  ($16,020  /  13.6  x  $300).      These 
data  are   summarized  in  somewhat   lesser   detail  in  the  tabulation  which 
follows: 

ANNUAL  COST   CALCULATIONS 
T9§0 

Location  of  project         Montana County  Beaverhead-Madison 

Description  of  project Dillon  -  Twin  Bridges 

Highway  number  F.A.    Route  No.    49  Highway   system     F.A.    Primary 

Length 13.6  miles Date  of  analysis   January  1946 

CAPITAL  COSTS 
Item  Net  Interest  Amort.  Annual 

Cost  Rate  Period       Capital  Cost 

Rights   of  way,    easements,    etc.    4     9 , 55&  2^£         20  years     $ 6l2 

Clearing,   grading,    etc.  685,663 

Pavements   and  surfacing  90 , 990 


TIT 
TT- 


Structures : 

Type  Minor  36,392 

Type  Major  3,550   

l/  Other  Construction  items 40,759~ 

Unamortized  cost  old  const...  249,930 


w 


20 

years 

n 

11   ' 

iii  ■ 

n. 

11 

H 

n 

II 

V 

■ 

n 

II 

4,403 

5,832 

2,333 

228 

2,612 

1.  Total   annual   capital   cost &      16 , 020" 

MAINTENANCE  COSTS 

Gross     2/ 
Cost 

2.  Annual  maintenance   cost      13 »6  miles   at   $300  $       4,080 


TOTAL  ANNUAL  COSTS    (l  /  2) $     20,100 

1/  Engineering,   administration  and  /  10fo  for   contingencies  included  with 

"Other  Construction  Items". 
2/  To  include  administration  and  overhead. 
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2.   Average  Daily  Traffic  -  i960 

A.  Existing   Traffic.      Refer  to  Section  IV,    sub-section  2A. 

Existing  traffic   over  this   section  will   comprise  the   follow- 
ing  categories: 

Dillon- Beaverhead,    13*55  miles  at   105  vehicles   per  day. 

Dillon-Sheridan,    Partial,    13.6  miles   at  31  vehicles   per   day. 

Dillon-Sheridan,    Through,    13*6  miles   at  20 0I4.  vehicle  s   per   day. 

Dillon-Twin  Bridges,    13.6  roiles   at  81.6  vehicles  per   day. 

All  existing  traffic,    13-6  miles   at  236  vehicles   per  day. 

B.  Diverted  Traffic  will  travel   over  the  whole   of  this    section 
of  the   improvement.      Average   daily  traffic,    138  vehicles o 

C.  All  Traffic,    13«6'miles   at  37U  vehicles   per   day. 

3»      Annual   Revenues. 

Annual  revenues  will   accrue  by  virtue   of  road  use  by  each   of  the 
several  traffic  categories   listed  immediately  herebefore.      The  tabulation 
of  traffic   income   follows   immediately  hereinafter » 
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1/  Average   daily  traffic,    each   component,   multiplied  by  3&5>   ^ne  number  of 
days   in  the  year. 

2/  Vehicles   multiplied  by  the  average  gross   weights   each   component   of  traffic 
times  the   length  of  project,    13.6  miles. 

I4.      Time  Element  Savings. 

Refer  to  Section   IV,   Sub-section  AU,    for  general   discussion  of 
these  benefits.      For  this   particular  analysis,    time   element   savings   for  the 
Dillon-Beaverhead  traffic  and  the  Dillon-Sheridan,    partial  traffic  will 
duplicate  those   shown   on  the   first   analysis   and    they  will   be   so   listed   in  the 
tabulations   which  follow  this    discussion.      The   Dillon-Twin  Bridges    category 
of  traffic  as   set  forth   in  the   first  analysis   will  be  henceforth  broken  down 
into   two    categories   of  traffic;    the  Dillon-Sheridan,   Through  traffic   and    the 
Dillon-Twin  Bridges   traffic.      Time  element,  savings  will   be  worked  out    in 
detail   for    the   latter  mentioned  categories   of  traffic.      Time   element   savings 
accruing  to   the    diverted  traffic  will  be  allocated  to  the  Dillon-Beaverhead 
section  in  the   proportion  in  which  the   length,   13*6  miles,   bears    to  the 
total   "new"   mileage,   from  Dillon  to  Twin  Bridges,   28  miles* 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project Montana County     Beaverhead  -»  Madison    _______ 

Description  of  project  Dillon  -   Point~of  Rocks 

Highway  number  F. A.    Route  No.  U9  Highway  System     F»A»    Primar; 

Length  13»'6  "liles Date  of   analysis   January  19 


&" 


Pi lion- Beaverhead     Dillon-Sheridan 

Partial 

Annual  Traffic   Volume 

Private"  Passenger   cars    (per  year)     31*390 8,393 

Trucks,   light   (per  year) 5,293  2S190 


Trucks,   medium   (per  year) 3&5  ~                        219 

1/  Trucks,  heavy   (per  year) 1,2?8  511 

Totals 38,326  1U315 

Private  Passenger   Cars 

Value  of  time   savings j   1,262  $        5I4.3 


Trucks,  Light 
Value  of  time  savings $>        3J4I  $        lij.1 


Trucks ,  Medium 
Value  of  time  savings $         1+0  |         2j( 


Trucks,    Heavy 
Value  of   time  savings $       210  *  85 


Total   Each   Category $   1,853  |       593 


SUB  TOTAL  ANNUAL  T IKE  ELEMENT  SAVIN GS _J  2JA& 

1/  Busses  and  trailer  combinations   included  with  trucks ,  heavy o 
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Time  Element  Savings 


HIGHWAY    PROJECT  ANALYSIS 


Location  of  Project  Montana County   beaverhead-Hadison 

Description  of  project  Dillon  -  Point   of  Rocks 

Highway  number      F.A.   Route  No.   l\9  Highway  System     F.A.    Primary 

Length 13 .1?  miles    Date  of   analysis  January   19U6      

Dillon-Sheridan  Dillon-Twin  bridges 
Through 

New                     PTW  2/  New  PTW 
Annuel    Traffic  Volume 

Private   Passenger   cars  (per  year)      5U75 21900 

Trucks,   light    (per   year).. 151+8  6190  

Trucks,   medium   (per  year) 102 1+09"  

Trucks,   heavy   (per   year).. 321 126.U 

Totals, Ibkb                           .,_.  29783 

Private   Passenger   Cars 

Average   speed   (miles   per   hour)..          I4.5 36° 5  U7j  36«5 

Distance    (Miles) '       13.6              1L>0  "lSTS"  11;.  0 

Time-  (hours   per  trip) "         O.3I6  "         0.381;  '  O.316  O.38I4 

Time   savings  per  vehicle. ...... .            0.068 0Yq68  

Value  of  savings($/vehicle-hour)          ^0.60~ .          &O06Q  

Annual  traffic  volume 5U75        " '  21900 

Total $  223  %  89U 

Trucks,  Light 

Average  speed  (miles  per  hour)..    39 32 ° 5  39  32 •  5 

Distance    (miles) "       13.6              11;.  0  13.6  ~~il;.0 

Time   (hours   per  trip) 0.3U9            0«U31  0«3U9  Q.U51 

Time  savings  per  vehicle 0.082  "       ~__  0.082  __ 

Value  of  savings    (^/vehicle-hour)        ^0.86     ~     $0.86  

Annual  traffic  volume 13U8  0190 

Total j   109                     ZOSZ  

Trucks ,  Medium 

Average   speed   (miles   per   hour ) . .        35 26.5  35  26. 5 

Distance   (miles) 13»6                II4..O  13 « 6  li|.0 

Time   (hours   per  trip) "       O.388              0.1+91  '  0.366  0.1+91 

Time  savings  per  vehicle 0.103 0.103  

Value   of   savings  (§/vehicle-h our)        $1.17       % ^  ^1  ■>  17 

Annual   traffic  volume 102  1+09  

Total $     12  "T^9~  

Trucks  ,   Heavy 

Average   speed   (miles  per   hour)..        32                     25° 5  32  25 • 5 

Distance   (miles) 13.6                lI+.0~  "  13.6  11+. 0 

Time    (hours  per  trip) 0.1+25              Q.5l+9~  '"QJ425  0.5U9 

Time   savings   per  vehicle. ......  •          0.121;  0cl2l+ 

Value  of   savings($/vehicle-hour)        $1.14-7  ~ 
Annual  traffic  volume....*......      321 

Total... $      39 

Total   Each   Category $  I4.O3 

SUB   TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS •••.'."• . . 

2/PTW    signifies   present   travelled  way. 
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Tims  Elemeni  Lngs 

HIGHWAY  PROJECT   ANALYSIS 
Location  of  project          Montane  County     Beavelrhead   -  Madison 

Description  of   project Dillon  -   Point   of   Rocks 


Highway  number     F.A.    Route  No.  b3  Highway  system  F.A*    Primary 

Length I3.6  miles  Date  of  analysis   January 

DIVERTED  TRAFFIC 
Through  to  Boulder         Through  to  Whit eh 
Annual  Traffic  Volume 

Private   Passenger   cars    (per  year)  20,073  „?9jAiir 

Trucks,    light    (per  year) 1 , 898 

Trucks,   medium  (per  year). •••••••  Ulb 

Trucks,   heavy   (per  year) 1,278 

lOt&lSi   sM«»oeoeeff««eoiiM*ti  C  j  $    (  £lXj 

Private   Passenger  Cars 
Value  of  time  saving's....*. $927 


1721T" 

2,191 

__ 2686h6 m 

&'    917 _ 

Trucks,   Light 
Value  of  time   savings.  •..» ». $159 

Trucks,  Medium 
Value  of  time  savings . |   52  ^ $ 

Trucks,    Heavy 

Value   of   time   savings $19U ,    $3  . 

Total    Each   Category ^1,3 12 r  Jf  ~  >  2bT> 

SUB   TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS .......    $_  7 1  c;76 

TOTAL  ANNUAL  TIME  ELEMENT   SAVINGS $   12,039 

5«  Mileage  Element  Savings 

Here  as   in  the   summary  of  the  Time   Element  Savings }  we  are 
enabled  to  transfer  the  benefits   for  the  Dillon-Beaverhead  and  the  Dillon- 
Sheridan,    Partial   traffic   directly  from  the  first   analysis.      The  mileage 
element  benefits   for  the   Dillon-Sheridan,   Through  and  the  Dili  in-Twin 
Bridges   traffic  must,   of  necessity,   be  worked  out  in  detail.      Similar 
benefits   for  the   diverted  traffic  will   be  allocated  in  the   proportion  that 
13«6  miles  bears   to  the  total    distance  from  Dillon  to   Twin  Bridges,   28  miles. 

Procedures   in  re   computations   are   set   forth  in  detail    in  Section  IV* 
sub-section  A,5» 

Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project Montana County  Beaverhead-Madiso 

Description  of   project^ ~    Dillon  -   Point   of  Rocks" 

Highway   number   F.A.    Route   No.   l\$  Highway  system" 

Length  13.6  miles Date  of  analysis"     January 

Dill on- Beaverhead  Dillon-Sh 

Par  bial 


Distance 

Annuel   saving $     67U  $  221 
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Mileage  Element  Savings  (Cont) 

Dill on- Beaverhead         Dillon-Sheridan, 

Partial 

Surface 
Annual  Saving &  U»706 $  1»573 


Alignment 
Annual   Saving &        57U j        19& 


Total    each   category $   5»95U  &   1,938 

SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS  $   7,9^ 

Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  '    Montana County     Beaverhead-Madison 

Description  of  project   Dillon  -  Point  of  Rocks 

Highway  number  F.A.  Route  No.  U9     Highway  system  F=>A. "Primary 
Length 13*6  miles  Date  of  Analysis  January"T9qK" 


Dillon-Sheridan  Dil      in 

Through Bridges 

New       PTW  ijew     "   PTW 

Distance 

Length    (Miles) 13.6                    1L>0  13°6                lU°0 

Distance  saving   (miles)... 0.1+               0ol+           

Average   annual   traffic    (tons)..        18, UIj.9           73 * 799         _____ 

Annual  traffic  saving  (ton-mi.)    7,380  29 , 320 

Cost    ($/ton-mile) $0.0iyi  $0.0191 

Total i      lHl  HFI&IP 


Surface 

Roadway  surfact  type jj_3  -  0.03  0.2-t.  1+83   -  0.03  0°2U 

Saving  coefficient 0.21  "0.21"      

Aver,   annual  traffic   (ton-mi.).        238,286  "       1, 033,156  " 

Saving   (^/ton-mile) $0.0191  yO.OQ-iO" 

Total j   1,033  $  U.133 


Alignment 

Curvature  rating 10  3  10 5 

Points   improvement j_  ZZZZ 

Saving   (point-ton-miles) 1,291,1+30  3 ,  165, 930 

Saving   ($/point-ton-mile) frQ.OQOl  $0.0001 

Total y  129  *   517 

Total  Each  Category $1*305  §li,2lJ+~~ 


SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS &6 . 517 
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Mileage  Element  Savings 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project       Montana County     Beaverhead-Madison 

Description  of  pro je ct Dillon-Point   of  Rocks 


Highway  number     F.A.    Route   No»  1+9  Highway  system    T.Ac    Primary  " 

Length       13*6  miles  Date   of  Analysis    January  191+fo 

DIVERTED  TRAFFIC 
Through  to  Boulder     Thr ou ghtoW h i ten all 

Distance 
Annual   Saving $  3»66U $15,?12      . 

Rise  and  Fall 
Annual  Saving $         90 $        527 

Gradient 
Annuel  Saving $        268 &       1+3Q 

Alignment 
Annual  Saving $       £78 $       U2$ 

Total   Each  Category $  U»300 $20,092 


SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS. ,  3 .  *  * .  „ .  - 1  |2l+,392  __  _ 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS . . . .       138,851       ___ 

6.      Traffic  Benefits 

Allocating  benefits  to    fuel  functions   and  non-fuel   functions   in 
accord  with  the  procedures  advanced  by  the  Oregon  Highway  Department  we  have 
results  as   follows: 

Traffic   Benefits 
■    HIGHWAY  PROJECT  ANALYSIS 

Location  of  pro ject_ Montana County  Beaverhead-Madison 

Description  of   project Dillon  -  Point  of  Rocks 

Highway  number  F.A.    Route  No.   U9  Highway  system  F°A«    Primary    

Length 15«6  miles  "Date   of  analysis   January  I9I46 

Mileage  Element  Factors 

Fuel  Non-fuel 

Item  Funct  ion  Pu  r;  c  t  i  o  n 

Distance  savings 25,976 38g  &     9*U1  #   '^»&>5    

Roadway  surface  savings  11  ,1+1+3  1+1%  ""T+7&92  ~£>775~ 

Rise  and  Fall   savings__  617  100^  61?"" 

Gradient  savings  698  lOOgS  69s_ 

Alignment   savings 2,117  |5gjj  1  > 0^9~  ~ ■ 

Total  Mileage   savings $38^851 9   16 s  177  f22~bW 
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I960  Traffic    Benefits    (Cont.) 

Time   Element  Factors 

Annual 
Type   of   Traffic  Value  of 

Time  Savings 

Passenger   cars $>     7 $ 3U5 

Trucks,    lightj  ZZZZZHZ  2,08U 

Trucks,   medium ^21\ 

Trucks,   heavy 2 , 086 

Total   Time  Savings %.  12,039 

Recapitulation  of  Annual    benefits 

Total  Fuel  Function   Benefits  %   16,177 


Non-fuel   function      (Mileage  element  factors  $S22,67U     " 
benefits  (Time   element  factors  12,039 

Total   Non-fuel  Function   Benefits  $  3^,713 


TOTAL  ANNUAL    BENEFITS  %   50,890 


7«      Derivation   of  Quotients 

The  measure  of  solvency  of  the  Dillon-Point   of  Rocks   road  as 
proposed  is    shown  herebelow: 

Location  of  proje  ct         Montana County     Bef-verhead-Madison 

Description  of  project    Dillon  -  Point  of  Rocks 

Highway  number        F.A.    Route  No.   U9  Highway  system     P. A.    Primary 

Length 13.6  miles      Date   of  fanalysis_December   19^-5" 

Iar       -  %   10,181  1/  K,  -     lc00 


c* 


Bn 


:  &  10,181 2/  Kx 

-  $  20,100 y_  Kg      =  10,169/16,177  "0.63 

=  %  $11,713 * J/  K  s  0.05/0o20  =  0o25 

B     =  %   16,177 KgK,     :  0.63  x  0.25  =  0.16 

h/   KXC   =  %   20,100 1-^2^^   :  1.00  -  0.16  =  O.8I4. 

y  Qs=IarAica  =     10>l8l/20,100  =   0.505 

6/  QBna.Bn/KiCa  3     3U. 713/20 >  100  =  1*73 


1/  QBfSBf/K1Ca  =      16,177/20,100  -   0.805 


8/  Q'a=Q  -Uq   1  O.503  -  0ol6  x  0.805  =  O.505  -  0.13  =  0.375 

8  *  Bf  0.707   (O.505  /  1.73  /  O.8O5  x  0.81+) 

9/  Qcr0.707  (Qs/QBn  /  Q       (l-K^))  =     0.707  (o.m  /  i.7?  /  0.675) 

r      0.707  x   2.91 
-      2.06 
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Distance,  0.38  x  22,376  -  $8,503 

Rise  and  Fall,     1.00  x        617  r         617 
Gradient,  1.00  x         698  .         698 

Alignment,  O.50  x         701   ;         351 

Total  Fuel  Function  Baiefits         =$10,169 

3/  The  constant  K?  represents  the  ratio  of  fuel  tax  to  the  total  cost  of  fuel. 

^z^iiinith:/zTTse%:vBh:  *™mi  °*>™  -*  - «-  *.  •*<>  rat. 

rags  L^-thf  as  ^»:.£^r 

rrutinr.fedesrEn.?ed"  "U,'™,"5r  ,Mlm'd  '<>'  —*"»««  -   -  ^^ 

C.      POINT  OF  ROCKS   -  TWIN  BRIDGES,  WEST  OF  RIVER,    PMUOT.    ifcj,  miles 
of  the  Dfllon°?rni0^nHly8eS  ™!  h"'  Pr°Ted  the  f°«i°ilit.y  of  construction 

BelTrLZAZ.  U  t0  prlMry  Stand"rdS  °n  the  we8t  sid«  «"  ^e 

1.      Annual    Cost   Calculations 

fWh  4„  .v,-Utili!ing  SUCh  d&ta   aS   are  afforded  in  the   "experience"    data   set 
as^foliows"  S6C'10n'    SUb"Section  A'^  have  estimated  construction  costs 

at   fePO  n^adinS»   drainage,   gravel   base  and   surface   construction,    ih.h  miles 
at   &20,020  per  mile  totalling   £288,288.  '    ^'4  miies 

Two  major   structures,    one   bridere   at   th*    prt-,rv»-    ~*>   d     i 
T»in  Bridges;    $60,000  each    trailing  *?lo!oo*  ^   ^  CD#   at 

the  estimated  annual  maintenance   cost,    |k,320      (lh  h \  iJoo?   \A  I 

an   estimated  annual   coital    cost  of  $27?  t  A*5      j'   t0  arriVe  at 

tabulation  which   follL.  W.575.      These    data   are  set   forth  in  the 
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ANNUAL  COST   CALCULATIONS 
Montana C  ou  nt  y         Madison 


Location  of  project 

Description  of  project          Point   of  Rocks    -  Twin  Bridges 
highway  number      F.A.    Route  NoT  hS 
Length li>Ij  railes 


Highway  system       F.A.   Primary 
Date  of  ane  lys  is      January  19^5" 


Item 
Rights  of  way,    easements  ,    etc 
Clearing,    grading,    etc. 
Pavements   and   surfacing: 
Structures s 
Type     Minor 

Type     Major 

l/Other   Construction  items:..... 
Unamortized   cost   const. .  «o  <, .. . 


CAPITAL   COSTS 

Net 
Cost 
$  21,600 


$  72,000 
99,360 


Interest  Amort.  Annual 

Rate    Period  Capital  Cost 

2i'°           20  yrs.  $  1>$Q5 

20  yrs.  _U»61£. 


1+3,200 
120,000 

52,128 
U08,288 


2W 


20  yr; 


6,369 


2* 


20  yrs, 

"I4O  yrs. 


2,769 
U,776 


W 


20  yrs, 


7OTT 


1.  Total   annual   capital    cost.. 

MAINTENANCE  COSTS 

2.  Total   annual   nc.  intenance    cost      1L>U  x  $3QQ 
TOTAL  ANNUAL   COSTS    (l   /  2) 


I  23»255 


Gross 
Cost     2/ 

»    U,32Q 

&  27,575 


l/  Engineering,    administration  and  /  10/o  for   contingencies  included  with 
"Other   Construction   Items." 

2/  To   include   administration  and  overhead. 

2.  Average  Deily  Traffic,   i960 

a.  Existing  traffic  over  this   section  will   comprise  the  following 
categories : 

Dillon-Sheridan,   Through,    1L>L;   miles   at   20. U  vehicles   per   day. 

Dillon-Twin  Bridges,    li+.U  miles   at  81.6  vehicles  per   day. 

Point  of  Rocks-Twin  bridges,    II4..I4.  miles   at   ll+O  vehicles   per  day. 

b.  Diverted  traffic  will  travel  the   length  of  the   section  - 
average  traffic,    138  vehicles   per   day. 

c.  All   traffic,    II4..I4.  miles  at  380  vehicles   per  day* 

3.  Annual    Revenues. 

Annual  revenues  will  accrue  by  virtue  of  road  use  by  each  of  the 
several  categories  listed  herebefore.   The  tabulation  of  traffic  income 
follows  immediately  hereinafter. 
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L>   Time  Element  Savings 

For  this  particul&r  analysis  the  Point  of  Rocks  -  Twin  Bridges 
benefits  will  be  transferred  in  whole  from  the  first  analysis.   The  Dillon- 
Sheridan,  Through  benefits  and  the  Dillon-Twin  Bridges  benefits  will  be 
itemized  in  detail.   Time  element  savings  for  the  diverted  traffic  will  be 
allocated  in  the  proportion  that  II+J4  miles  bear  to  28  miles  -  the  100/k 
value  of  these  savings  are  set  forth  in  detail  in  the  first  analysis. 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project Montana County    Madison 


Description  of  project    Point  of  Rocks  -  Twin  Bridges 

Highway  number   P. A.  Route  No.  U9     Highway  System   F»A»  Primary 
Length lli'.LT'rciles Date  of  analysis  January  I9u6 

Point,  of  Rocks™ 
Annual  Traffic  Volume  Twii  _£_______ 

Private  Passenger  cars  (per  year)...         37 » 595 

Trucks,  light  (per  year). »         10,585 

Trucks,  medium  (per  year)..... 7?Q 

Trucks,  heavy  (per  year) 2,190 


Totals •  51,100 

Private  Passenger  Cars 
Value   of  time   savings &1.-782 


Trucks,   Light 
Value  of  time   savings $     901 


Trucks,  Medium 
Value  of  time   savings... $     108 


Trucks,    Heavy 
Value   of   time   savings $     I4.96 


Total  Each   Category &3,287 

SUB  TOTAL  ANNUAL  TIME  ELEMENT   SAVINGS....  $3,287 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project Montana County  Madison 


Description  of  project  Point   of  Rocks   -  Twin  Bridges 

Highway  number   P. A.    Route  No.    1+9  Highway  System     F.AT^rimary 

Length llT^T  miles  Date   of  Analysis   January   19ffi~ 


Dillon-Sheridan     Dillon-Twin  Bridges 

Through 

New  PTW  '    New-        PTW 

Annual  Traffic  Volume 
Private  Passenger  Curs  (per  year)   5»U75 

Trucks,  light  (per  year) ____  '   __!___ 

Trucks  ,  medium  (per  year ) 102    ______ 
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21 

,900 

6 

,190 

1+09 

Time  Element  Savings  (Gont.) 


Dillon-Sheridan 
Through 
New  PTW 

Annual  Traffic  Volume  ( Cont ) 

Trucks,  heavy  (per  year ) ........ .    321    

Totals.....*..... ~1,IM> 


SUB  TOTAL  ANNUAL  TIME  ELEMENT   SAVINGS 


Private  Passenger  Cars 

Average   speed   (miles  per  hour). . .  1+3  53 

Distance   (Miles).. 1U»U     ~  ll+T^T" 

Time    (Hours  per  trip) 0.533  Qvlil^ 

Time   savings   per  vehicle 0.079 

Value  of  savings ($/vehicle-hour ).  &0.6Q  ___„_ 

Annual  traffic  volume 5»U75 

Total $  260 

Trucks,   Light 

Average   speed   (miles   per  hour)...  59  51 

Distance   (miles) lh°k    ~  ll4-»3 

Time    (hours  per  trip) Q«56"9~  0.U68 

Time   savings   per  vehicle 0.099  

Value  of  savings    ($/vehicle-hour)  $0.86,    .  

Annual  traffic  volume 1,5^8  "  

Total $  152. 


Trucks,  Medium 

Average  speed  (miles  per  hour)...     53  27 

Distance    (miles).... 1L>U    "~  1U«3 

Time   (hours   per  trip) O.J4H  0.537 

Time   savings   per  vehicle Q.126~ 

Value  of  savings    ($/vehicle-hour)  $1.17  ~  

Annual  traffic  volume. 102  _______ 

Total $     15 


Trucks,  Heavy 

Average  speed  (miles  per  hour)...  52  2ly 

Distance  (miles) LU«U  ~  ""IT;. 5 

Time  (hours  per*  trip) "_____SZ  0«60U 

Time  savings  per  vehicle 0.154   

Value  of  savings  (§/vehicle-hour)  $1.U7 "    

Annual  traffic  volume ••  521    

Total J     75 

Total   Each   Category $  I4.8O 


«»«A««d*0*»»0 


Dillon-Tv, 

tin  Bridges 

New 

ls  281). 

PTW 

29,785 
U3 

35 

14.2* 

12+.  5 

0.555 

0c079 

0.144 

|0.60 

21,900 

39 

0.569 

14.5 
0.1^68 

0o099 

$0*86 

6,190 

$  527 

35 
14>U 
O.ivH 

27 
LUc5 

0*557 

0.126 

Trrr 

U09 

$     60 

32 

ikok 

O0U50 

24 
~T4*  5 
0.6517 

0.15U 

I1.U7 

1,281+ 

$  291 

$1,916 

$2,596 

1/ 

1/   These  savings  when  added  to  those  identical  traffic  category  savings   > 
analysis  B  are  less  by  $ll+8  than  the  Dillon-Twin  Bridges  savings  listed  in 
the  first  analysis,  this  because  estimated  speed  rates,  PTW ,  were  computed 
to  the  nearest  half  mile. 
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HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project Montana County   Madison 


Description  of  project   Point  of  Rocks  -  Twin  Bridges 

Highway  number   F.A.  Route  No.  U9  Highway  System  F.Ao  Primary 

Length_ 1L>U  miles  Date  of  analysis  January  19L7 


DIVERTED  TRAFFIC 

Through  to  Boulder  Through  to  Whitehall 
Annual  Traffic  Volume 

Private  Passenger  cars  (per  year).    20,073 20^1.0 

Trucks,   light   (per  year) 1,898~~  3*212 

Trucks,  Medium   (per  year) U75  80'5 

Trucks,    heavy   (per  year) "         1,278  2,191 

Totals 23,726  ~26T6tF 


year). 

20,075 

1,898 

U75 

O    0    0    •    •    •   • 

$     981 

Private  Passenger   Cars 
Value   ot  time   savings .............  $     981  &  7>  :.90e 


Trucks,   Light* 

Value   of  time  savings.... j     1J4.6 970 

Trucks,  Medium 

Value   of  time   savings..... $       56 

Trucks,    Heavy 

Value  of  time  savings $     205 $1,380 

Total  Each  Category...........  "       #  1,388  "  $6,626 


SUB  TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS   . . . ....  .  „ . . .   |     8,01^ 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS .0.00.00     f 13, 697 


5*     Mileage  Element   Savings 

Mileage  element   savings  for  the  Point   of  Rocks-Twin   Bridges 
traffic  will  be  transferred  in  whole   from  those  listed  in  the   first   analysis , 
Section  IV,   sub-section  A, 5.      Those  mileage  element   savings   accruing   to  the 
Dillon-Sheridan,   Through  traffic  and  the   Dillon-Twin  Bridges   traffic   will   be 
set  forth  in  detail.      For   the   diverted  traffic,    these  benefits  will  be 
allocated  from  the   first  analysis    in  the   proportion  that  1L>4  miles   bears 
to  28.0  miles   -   in  effect,    the  mileage  element    savings   of   this  analysis   plus 
those  of  the  next   preceding  sub-section  A,  will   equal  the  total   of  mileage 
element   savings   shown  in  the   first   analysis. 
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HIGLWAY  PROJECT  ANALYSIS 

Mileage   Element   Savings 

Location   of  project  Montana County  Madison 


Description  of  Project Point  of  Rocks   -  Twin  Bridges     _______  

Highway  number  F.A.    Route  No.   1+9                 Highway   system  F-A.    Primary 
Length  lh*U  miles  Date  of  Analysis     January  19U6 ' 

Point   of   Rocks   -  Twin   Bridges 
Distance 
Annual   saving $ 21+0 

Surface 
Annual   saving $     9»601 

Alignment 
Annual   saving $      1,611 

Total  each  category $>  11,652 ____ 

SUB   TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS     $   11,652  _____ 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project Montana County Madison 

Description  of  Project Point  of  Rocks   -   Twin     Bridges 

Highway  number  F.A.    Route   No.   1+9                 Highway  system     F.A.    Primary 
Length 3Jj__  miles  Date  of  Analysis     January  19u~6~ 

Dillon-Sheridan  Dillon-Twin 

Through Bridges 

New  PTW  New  ______ 

Distance 

Length   (miles) 1J+.1+  ll+°5  1L>U  1L>5 

Distance  saving   (miles) 0.1  ___________  ____,  , 

Average  annual   traffic    (tons)...    18,144.9  73  *799 

Annual   traffic   saving    (ton-mi.).      1 ,8L}.^  '         7_3_0 

Cost   U/ton-mile) '$0.0191  $0.0191"      

Total $     55  #  Ii+1* 


Surface 

Roadway  surface  type 1+83  -  0*03      0'28  U&5  -  0-03         0.23 

Saving  coefficient 0.25        0.25 

Aver,    annual   traffic   (ton. -mi.).  267,510  1,070,086 

Saving   ($/ton-mile) $0.00118"'       fp. 001+8  

Total $1,2814.  $5,136 


Alignment 

Curvature   rating 10                      0  JL0_                    __ 

Points  improvement.... 10 ___________    ^ 

Saving  (point -ton-miles) 2,675,100          "  10,700 

Saving  (t/point-ton-mile) $0.0001      " fo, 0001 

Total ■ $268         j/  '  p.,070____/  " 

Total   Each  Category j____?  |6,3l+T__ 

SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT    SAVINGS ________£" 
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HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project  Montana      County         Madison 

Description  of  Project  Point   of  Rocks   -  Twin  Bridges 

Highway  number     F.A.    Route  No.  U9  Highway  System*    F»/u    Primary 

Length IJ4..I4  miles  Date  of  Analysis  January  19J+6 


Distance 
Annual   savings |  3>875 


Rise  and  Fall 
Annual  savings $  95 


Gradient 
Annual   savings ..•<..... •••••»•••..        $       28ii 


Alignment 
Annual   savings $       295 


Total  Each  Category $  U*5U9 


SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS... 
TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS 


o    0   0    o   o    o 


TRAFF 
Throu, 

IC 
gh  to 

Whit< 

shall 

•19 

,791 

$ 

558 

$ 

'455 

1 

1^6 

$21 

,252 

*25 

,801 

$U5>387 

l/  and  2/   In  computing  alignment  point  improvement  in  the  first  analysis  we 
calculated  on  8  point  improvement  in  the  first  analysis  for  the  iiiilon- 
Twin  Bridges  traffic  which  included  the  Dillon-Sheridan,  Through  traffic  and 
the  Dillon-Twin  Bridges  traffic.   In  the  second  analysis,  Dillon-Point  of  Rocks 
we  estimated  an  alignment  point  improvement  of  5  points  which  was  applied 
equally  to  both  the  latter  mentioned  categories.   In  this  analysis  we 
estimate  a  10  point  alignment  improvement.   In  theory  the  sum  of  the  mileage 
element  savings  in  analysis  B  and  C  should  equal  the  total  of  the  mileage 
element  benefits  cited  in  the  first  analysis  A;  however,  because  of  the  fact 
that  we  extended  to  monetary  values  on  the  basis  of  whole  numbers  we  have  a 
differential  in  the  combined  results,  this  being  $119*   In  the  first 
analysis  the  total  value  of  the  alignment  savings  was  computed  to  ^>2S103  - 
in  the  following  two  analyses  the  combined  value  was  $lj>98l4.   The  effect  of 
such  a  small  differential  in  the  computation  of  solvency  quotients  is  so 
little  that  we  deem  it  more  practical  to  work  with  whole  numbers  than  to 
attempt  to  balance  quantities  by  use  of  whole  numbers  and  fractions « 

6.   Traffic  Benefits. 

Allocating  benefits  to  fuel*  functions  and  non-fuel  functions  in 
accord  with  the  procedures  advanced  by  the  Oregon  Highway  Department,  we  have 
results  as  follows : 
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HIGFWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project Montana County         Madison 


Description  of  project Point   of  Rocks   -  Twin   Bridges" 

Highway  number F.A.    Route   No.  1+9        Highway  System     F^aT  primary 

Length ll+«l+  miles  Date  of   analysis      January  191+6" 

Mileage  Element   Factors 

Fuel  Non-fuel 

Item  Function  Function 

Distance  savings ^2l+,082 5ffi     $     9>151 

Roadway  surface  savings  16,021  1+lftT  6," 569 

Rise  and  fall  savings 655~         100?b  653 

Gradient  savings 739  100%  739 

Alignment  savings 3,892  56]%"      335Z 

Total  Milease   savings      $1+5,38?  "  %   19,058 


% 

1I+.931 

9,1+52 

1.91+6 

$ 

26,329 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars 

Trucks,  light 

Tru  cks  ,  me  dium 

Trucks ,    heavy 


Total   Time  Savings 


$ 

7,969 

2,676 

607 

2,1+1+5 

1  13,697 

Recapitulation  of  Annual   Benefits 
Total  Fuel   Function  Benefits  &  19,058 


Non-fuel  function     (Mileage  element  factors   $26,329 
benefits  (Time   element  factors  13,697 


Total   Non-fuel  Function  Benefits  |  i+0,026 


TOTAL  ANNUAL  BENEFITS  $  59,081+ 


7»   Derivation  of  Quotients 

The  measure  of   solvency  of  the   Point  of  Rocks-Twin  Bridges 
road  if  built  to  primary  standards   on  the  west   side  of  the   Beaverhead 
River  is   as    follows: 
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HIGHWAY   PROJECT   ANALYSIS 


Location  of  Project Monte na County       Madison 

Description  of  project Point  of  Rocks   -   Twin  Bridges 

Highway  number     F.A.    Route  No.  1+9  Highway  system     F.A.    Primary 

Length jiw4  miles Date   of  analysis     January  lc)l+6 


a   1.00 


ar y-    1 

Ca       =  I  27,575 Kg  =  10,756/19,058  *  0°565 

\       z   $  1+0,026 K  «   0.Q^/0u2Q  =  0»25 

Bf       =  j   19,058 KgK^  =  O.565  x  0,-25  »  O.lU 

KiCa  «  j  27,575 I-K2K3      *  1,Q0  "  Qo1^  "  °"86 

2/  Q8aIAT./K1Cf>a     11,329/27,575  :  o»Ui . 

3/  Qrt^/k^-    UQ, 026/27, 575  s  1-U5 _ 

U/  ftBf8Bf/K1Ca»     19,058/27,575  s  0*69 _ 

3/  Q,6=Qs-K2K,QBf  s  0J4  -  0.1I+  x  0.69  ■  o.Ul  -  Q'lQ  '  0-31       ______ 

7  O.707  (0.1+1  /  lJJ57o759~*""0.86;  =" 

^/Q  ao.707  (^BnA?^1-^^^  =      0-707  (0.U1  /  1-U5  /  o°59) _ 

^  p      =      0.707  x  2TH5  ~ ~~~ 


1.73 


1/   By  reference  to  the  tabulation  of  Mileage  Element  Savings  we  find  that 
the  fuel  function  benefits  accruing  to  the  diverted  traffic  are  as  follows 

Distance  O.38  x  $23,666  «  $8,993 
Rise  and  Pall  1.00  x  653  ■  653 
Gradient  1.00  x  739  =  739 
Alignment  0.50  x  371  =  371 
Total  Fuel  Function  Benefits =$10,756 

2j ,  3/,   and  h/   Note  that  these  quotients  are  all  lower  than  the  counter- 
part quotients  in  the  first  two  analyses,  this  because  of  increased  con- 
struction costs  on  the  west  side  of  the  river. 

5/  Showing  the  net  solvency  in  respect  to  other  parts  of  the  Federal-aid 
Primary  System  from  which  traffic  is  diverted. 

6/   Showing  that  despite  the  increased  construction  costs  this  section 
is  properly  qualified  by  reason  of  the  favorable  comparison  of  benefits 
to  revenues.   Note  also  that  basic  data  deriving  from  this  analysis  were 
used  in  the  SUMMARY  OF  FINDINGS,  Section  I  in  the  preparation  of  the  Ratio 
Chart,  page  3  of   this  report. 
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D.   POINT  OF  ROCKS  -  TWIN  BRIDGES,  WEST  OF  RIVER,  SECONDARY,  ll+.l*  Miles 

This  will  be  an  economic  analysis  of  a  road  as  per  title  above  :if  built 
in  combination  with  a  road  built  to  primary  standards  east  of  the  river.   Such 
a  combination  of  constructions  is  represented  by  the  heavy  solid  line  of   the 
ratio  chart,  page  3  °f  this  report. 

1.   Annual  Cost  Calculations. 

These  data  derive  from  the  "experience"  tabulation  of  construction 
costs  set  forth  in  the  early  phases  of  this  sectionc   It  being  contemplated 
that  this  road  will  be  built  to  secondary  standards  there  will  be  a  significant 
drop  in  estimated  construction  costs  per  mile,  although  major  bridge  structures 
will  remain  the  same  as  shown  in  the  first  analysis . 

Grading .............      $l±vh.)\> 

•    &500  less  per  mile  than  if  built   to  primary 
standards. 

Minor   Structures . ......  $3;000 

Same   as    if  built  to  primary  standards . 

Gravel    Base  and   Surfacing... ..........  $i(.s250 

$250  less   per  mile   than  if  built   to  primary 
standards. 

Oil   Surfacing #2,000 

$14.00   less  per  mile  than  if  built  to   primary 
standards. 

Right-of-way $1 .  2^0 

$250  less   per  mile  than  if  built   to  primary 
standards. 

Engineering. ..................... .  $1,,  pOO 

$200  less   per  mile  than  if  built  to   primary 
standards. 

Administration ...■•<». ......00  $      100 

Same   as   if  built   to   primary  standards. 

Sub-total  new  construction  costs   per  mile....  $l6,6QC 

/  lO/b  for   contingencies ......... ....... . .  * . .  .  1 ,660 

Total  estimated  cost  per  mile. . . o 0 . . . . . . » o. . .     ^18,260 
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The   over-all   cost  for  new   construction  would  be  $262,9lili   (lU-4  * 
$18,260).      Add  to  this  the    cost   of  the  two  bridges   to   bring  the    total    cost 
of   construction  to   $382,914+,- (262, 9bk  f  $120,000)°      Resolving  these  results 
to   a    capital    cost   level,   2-g>£  interest,   the  bridge   costs   to  be  amortized  in 
I4.O  years   and  the  other    construction  costs   to   be  retired  in  20  years,,   we    find 
the   annual   capital    cost  for   construction  to    be  as    follows? 

Bridge   Construct! ..  .  ts,  0,000  x.   0.0.596  a  $  i|,776 

Other   Construction   Costs..  2,91*1*  ?■  O.O6I4I   a  $3.6,855 

Annual   Capital   Costs        -  $21 ,631 

Assuming  an  annual  maintenance   cost   of  $150  rer  mile,    the   annual 
maintenance  charge  would  he   $2,l60,    (1LJ4   x  $150). 

The  total   annual   capital   cost  as   of  i960  would  then   be   425,791 
($21,631  /  $2,l60)o 

These  date   ere   set   forth  in  the   tabulation  which   follows   hereinafter' 

ANNUAL  COST  CALCULATIONS 

Location  of  project  Montana                                     County Madison 

Description  of   project  Point   of  Rocks ,  -   Twin  Bridges 

Highway  number     FAS  No,  2%2 
Length              1I4../4  mil  e  s 


Highway  system     PoA*    Secondary 
Date  of  analysis      January   19Lx> 


CAPITAL  COSTS 

Net  Interest     Amort.  Annual 

Item                                          Cost  Rate          Period  Capital   Cost 

Rights  of  way,    easements,   etc      |   18C000_ £ML~ 20^  yrs»  $   1 , 1 5L> 

Clearing,   grading,    etc*                         6Lj,j800  ,    20  yrs»  "lV,i'5U     *" 

Pavements   and   surfacing                         90*000  20'yrs.  5 ,769 
Structures : 

Type       Minor                                         kll202. .$$-             2Q  yTS'  2,769 

Type       Major                                       120,000  ~WT~          £0~yrs7~~     "T+TTT^ 


1/  Other  Construction  items  .••«.  o .       _^>'9^^__  20  yrs9  3 * Q09 

Unamortized  cost   constc  «o- . . « .        3^V9HU  

1<,    Total   annual  capital    costo  e...o..0.o.....9o»»...e..c.....o    $21  \  551 

MAINTENANCE  COSTS 

Gross 
Cost     2/ 
2.    Total  annual  maintenance   cost  }k*h  z-}}es  a"fc '  $15Q  J._ _.-....  $  2,i60 

TOTAL  ANNUAL   COSTS   (l  /  2)  "  $23,791 

l/  Engineering,    administration,    and  /  10%  for    contingencies  included  with 
"Other  Construction  Items"., 

2/  To  include  administration  and  overhead. 
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2.  Average  Daily  Traffic,  i960 

a.  Existing  traffic  over  this  section  will  comprise  the  following 
categories :- 

Dillon- Twin  Bridges,  lU»U  miles  at  8l06  vehicles  per  day. 

Point  of  Rocks -Twin  Bridges,  II4..I4.  miles  at  II4.O  vehicles  per  day. 

b.  Diverted  Traffic  - 

Due  to   the    fact  that  this   section  will  be  built  to   secondary  stan- 
dards  and  under  the  hypothesis,    the  road  east  of  the   river  will  be  built  to 
primary  standards,    it   is    presumed  that  only  30%  of  the   diverted  traffic  will 
use  the  west  side   road  if  built,   this   despite  the  fact  that  the  east  side 
route  will  be  one-half  mile   longer.      Through  traffic,   the   diverted  traffic  in 
this   instance,    prefers  to  use  the  primary  marked  system  in  preference  to 
secondary  routes.      As  time  goes   on  the   diverted  traffic  would  learn  to  use 
the   secondary  routing  to  benefit    by  a   decreased  travel    distance  of  one-half 
mile  as   cited  herebeforeo      For   purposes  of  this  analysis,   the  J>0%  figure  is 
deemed  to  be  fair   and  just   in  the   allocation  of  traffic  valuesc.the   effective 
diverted  traffic  would  then  be  Ul»h  vehicles   per   day. 

c.  All  traffic,    lh»k  miles  at   263  vehicles  per  day. 

3.  Annual   Revenue s. 

Annual  revenues  will  accrue  by  virtue  of  road  use  by  each  of  the 
several  categories  listed  herebefore.  The  t abulation  of  traffic  income  follows 
immediately  hereinafter 
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l\.      Time  Element  Savings 

For  purposes   of  this   analysis  we   can  extract  the   Time  Element 
Savings  for  the   existing  traffic   from  the  next  preceding  analysis.      In  regard 
to  the   diverted  traffic,   we   can  take  $0%  of  the  value   set  up  for  that  traffic 
category  in  the  next  preceding  analysis.)      The   data  are  tabulated  hereinbelow: 

RTGEWAY  PROJECT   ANALYSIS 

Time  Element  Savings 

Location  of  project Montana County         Madison 

Description  of  project Point  of  Rocks   -  Twin   Bridges 

Highway  number       F.A.S.   No.    282 Highway  Sysgem     F.A.   Secondary 

Length  lU«U  miles Date  of  analysis      January  19U6 

Existing  Traffic  Diverted  Traffic  g  50% 

Point  of  Rocks    Dillon  Through  to  Through  to 

Twin     Bridges    Twin  Bridges  Boulder     Whitehall 
Annual   Traffic  Volume 

Private   Passenger   cars(per  year)          37,595                  21,900  6,025              6,132. 

Trucks,    light   (Per  year) 10,585                    6,190  569                  96U 

Trucks,   medium   (Per  year) 730                        U09  "  1U3                  241     "~ 

Trucks,   heavy   (per  year).. 2,190                    1-,28U  385                  657 

Totals 51,100               29,783  7,118            7,99U 

Private   Passenger  Cars 
Value  of  time   savings.. $1,782  $1,038  &29U  $1,172 

Trucks,   Light 
Value   of  time   savings $     901  $     527  $  Uh  $     291 

Trucks,  Medium 
Value  of  time   savings $     108  $       60  $   16  j     111 

Trucks ,    Heavy 
Value  of  time   savings $     1+96  $     291  $  62  $     U^k 

Total  Each  Category $5,287  $>l,9l6  ftl+l6  $1,9QQ 

TOTAL  ANNUAL  TIME  ELEMENT    SAVINGS    o $  7,607 

5.     Mileage   Element  Savings. 

As  for   the  Time  Element  Savings,   these  values    for  each   of  the 
several   categories    of  traffic  may  be  extracted  from  the  next  preceding 
analysis . 
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HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element   Savings 

Location  of  project Montana County         Madison 


Description  of  project Point  of  Rocks   -   Twin  Bridges 

Highway  number     F.A.S.    No.    282 Highway   system     F.A.    Secondary 

Length lh*U  miles  Date  of  Analysis      January   19U6 

Existing  Traffic  Diverted  Traffic   @  JQ% 

Point  of  Rocks     Dillon  Through  to            Through  to 

Twin  Bridges        Twin  Bridges  Boulder                Whitehall 
Distance 

Annual   saving.....      $       2^0 $        II4.I  $1,163                 $3,937 

Surface 
Annual   saving $  9>601 %  5*136  $ J 

Rise  &   Fall 
Annual   saving.....      $ | $       28  $     168 

Gradient 
Annual   saving. ....      $ 4 $        85  $     137 

Alignment 
Annual   saving |   1,811 $   1,070  $        89  $     I3I4. 

Total  Each   Category  $11,652 |  6,31+7  $1,365  $6,376 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS $25,71+0 

6.      Traffic  Benefits. 

Allocating  benefits  to   fuel   functions   and  non-fuel   functions,  we 
have   results   as   follows: 

HIGH* AY  PROJECT  ANALYSIS 

Traffic   Benefits 
Location  of  project Montana County      Madison 


Description  of  project       Point   of  Rocks   -  Twin  Bridges 

Highway  number  F.A.S.   Route  No.   282 Highway  system     F.A.    Secondary 

Length 1L>U  miles  Date   of  analysis     January 


Mileage  Element  Factors 

Fuel  Non-fuel 

Item                                                                        Function  Function 

Distance  savings $7#U81 3&%           $  2»8^  $  U,638 

Roadway   surface   savings            1U»737                kl%               6,01+2  8,695 

Rise  and   fall   savings 196  100%  "19B 


Gradient  Savings 222 lOCfr  222 

Alignment  savings  3,1014-  50/°  1,552  1,552 

Total  Mileage   savings  1  25,7U0  $10,855  $U+,385 
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Time 

Element 

Factors 

Traffic   Benefil 
Annual 

Type   of  Traffic 

Value   of 

Time  Savings 

Passenger   cars 

$  U.286 

Trucks,    light 

1,763 

Trucks,   medium 

295 

Trucks ,   heavy 

1,263 

Total   Time   Savi 

.ngs 

$  7,607 

Recapitulation  of  Annual   Benefits 
Total  Fuel  Function  Benefits $10,855 


Non-fuel   Function      (Mileage  element  factors   $   llj.,885 
benefits  (Time   Element  factors  7 ,607 

Total  Non-fuel   Function  Benefits  $22,U92 


TOTAL  ANNUAL   BENEFITS 33,31+7 

7»   Derivation  of  Quotients. 

See  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 
Location  of  project Mont  ana County    Madison 


Description  of  project Point  of  Rocks  -  Twin  Bridges 

Highway  number  F. A. S.  Route  No.  282   ^Highway  system  F.A.  Secondar 
Length 1L>U  miles  '     Date  of  analysis   January  19U( 

Iar        *  $      7,910 t  *        1*00 


17 

C&         =  I  23,791 *2  s     3,228/10,855  :  0*295 

Bn  =  $  22,1+92 K  =  0.05/0.20  =  0.25 

Bf         a  %  10,855 K2K,  =  0.295  x  0.25  =  0.075 

K1Ca     =  $  23,791 1"K2K3     =  1'00  :  Q<°7^  =  Q,925 

2/    Q^Ipp/^C^     7,910/23,791  =  0*33 

3/    Qbq  »  BnAjQa  -    22,1+92/23,791  =  0*9^5 

V    %f  =  BfAica  ■    10,855/23,791  =  Q»U55 

5/    Q,s  =  Qs-K2K,QBf  =    0.35  -  0-075  x  o.i+55  =  Q«33  -  Q-Q35  *  0-295 

J  0.707  (0.33  /  0.9U5  /  0.I+55  x  0.925) 

6/    Qcr0.707  (Qs/QBn  /  QBfU-KgK,))  =      Q-707  (0-33  /  Q-91+5  /  Q^gj 

J      s      0.707  x  1.695 
=        1.20 
-66- 


\J   By  reference  to  the  tabulation  of  Mileage  Element  Savings  we  find  fuel 
function  benefits  accruing  to  the  diverted  traffic  as  follows: 

Distance,  O.38  x  &7,100  =  #2,698 
Rise  and  Fall,  1.00  x  196  =  196 
Gradient,  1.00  x  222  =  222 
Alignment,  O.5O  x  223  r  112 
Total  Fuel  Function  Savings      =  $3,228 

2/ ,   3/,  h/ ,   and  $/     Note  that  these  quotients  are  the  lowest  obtained  thus 
far  in  the  report. 

6/   The  quotient  is  in  excess' of  unity,  hence,  it  is  feasible  from  an 
economic  standpoint  to  build  the  section  as  a  secondary  routing  in  combination 
with  a  primary  routing  east  of  the  river.   It  will  be  remembered  that  this 
fact  was  so  stated  in  Section  I  of  this  report,  SUMMARY  OF  FINDINGS. 

E.   POINT  OF  ROCKS  -  TWIN  BRIDGES,  EAST  OF  RIVER,  PRIMARY,  12.9 
MILES  NEW  CONSTRUCTION 

Now  to  weight  the  proposed  construction  cited  hereabove  from  an 
economic  standpoint ■   This  proposal  comprehends  an  auxiliary  construction 
to  secondary  standards  on  the  west  side  of  the  river.   The  ratio,  benefits 
to  expenditures,  which  is  ascertained  in  this  analysis,  plus  a  similar  ratio 
deriving  from  the  next  preceding  analysis  is  shown  as  the  basic  vector 
(solid  line)  on  the  Ratio  Chart  in  Section  I,  SUMMARY  OF  FINDINGS 

1.   Annual  Cost  Calculations. 

This  construction  is  favored  by  a  terrain  more  adaptable  to  road 
building  -  there  are  fewer  settlers  along  the  route  with  a  corresponding 
decrease  in  irrigation  and  drainage  "hazards",  so  to  speak.   These  conditions 
are  reflected  in  a  lower  construction  cost  for  this  section  than  that  proposed 
west  of  the  river.   Discussion  in  re  estimated  construction  costs  per  mile 
follows  hereinafter. 

Gra  ding $3 ,  500 

At  a  cost  somewhat  in  excess  of  that 
experienced  in  the  construction  of  FAP 
281D,F  which  traversed  similar  terrain. 

Minor  Drainage  Structures... $3»000 

At  a  cost  somewhat  in  excess  of  that 
experienced  in  the  construction  of 
FAP  281C,F. 

Gravel  Base  and  Surface .....o      $li.B500 

At  a  cost  somewhat  in  excess  of  that 
experienced  in  the  construction  of 
FAP  281 C. 
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Oil  Surface $2 ,1+00 

At  a   cost   similar   to  that  experienced 
in  the   construction  of  FAP  281D..F. 

Right   of- Way . .. $1,000 

One-third  less  than  that   cost  estimated 
for  the   road  if  built   to  primary  standard 
west  of  the  river  by  reason  of  less  dense 
settlement. 

Engineering . ,  •  •  •  •  $1  ,700 

As   estimated  for   other   sections    covered  in 
these  analyses. 

Administration $     100 

As   above. 

Sub  Total....  $16,200 

/  10$  for   contingencies....  1 ,620 

Sub-total,    grading,    drainage,   etc....o  $17,320 

This   routing  crosses   the  Ruby  River   to  necessitate   construction  of  a 
major   structure  at   that  point.      There  will  be   lesser  bridge  structures  to 
erect   in  addition  to  that  bridge   over  the  Ruby  Riverj    however,    it   is 
estimated  that  $60,000  will   cover  the   cost   of  bridge   construction,   this   cost 
to  include  engineering,   administration,    etco 

The  total   estimated  cost  of  new   construction  will  be: 

Grading,    drainage,    surfacing,    129  x  $17,320  -  $229,878 
Bridges  -        60,000 

Total  Estimated   Cost   of  New   Construction  »  $289,878 

Applying   interest  at  the  rate  of  2g/&,  the   bridges  to  be  retired  in 
1+0  years   and  the  other    items   of  construction  to  be  amortized  in  20  years,   we 
have  an  annual   construction  capital   cost  of: 

Bridges,  $60,000  x  0.0398  =  $  2,388 

Other   Items       $229,878  x  0.061+1   -     ll+,735 

Total  Annual   Capital   Cost  Construction     =  $17,123 

To  this   total  we  add  maintenance  costs   at  $300  per  mile  per  year  to 
render  an  annual   capital   cost  at  $20,993.    ($17,123  /  3»S70)« 

This   data  are  set   forth   in  somewhat   lesser  detail   in  the  tabulation 

which  follows. 
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ANNUAL  COST  CALCULATIONS 


Location  of  project 
Description  of 
Highway  number 


Montana 


County 


Madison 


Description  of  project    Point  of  Rocks  -  Twin  Bridges,  East 

F.A.  Route  No.  U9 
Length 


12.9  miles 


Highway  system     F.A.   Primary 
Date  of  analysis     January   19l+6~ 


CAPITAL  COSTS 


Item 
Rights   of  way,    easements,   etc. 
Clearing,   grading,    etc. 
Pavements   and  surfacing 
Structures  : 

Type     Minor 

Type  Major 
l/Other  Construction  items...... 

Unamortized  cost  const 

1.  Total  annual  capital  cost 


Net 
Cost 
$12,900 


Interest 
Rate 
2i£ 


o/o 

±c1 


Amort . 
Period 
20  yrs, 


89,010 

38,700 
60,000 

T^TTiTB" 


"ip 


2B9TB7H" 


^P" 


20 

yrs. 

20 

yrs. 

20 

yrs. 

W 

yrs. 

20 

yrs. 

Annual 
Capital  Cost 
$       827 

2,891+ 

5,705 

2,1+81 
2,368 


2,828 


#17,123 


MAINTENANCE  COSTS 


2.   Total   annual   maintenance  cost 
TOTAL  ANNUAL  COSTS    (l  /  2) " 


Gross 

Cost  2/ 
f  3,870 
$20,993 


"TVv 


1/   Engineering,  administration,  and  /  10/o  for  contingencies  included  with 
Other  Construction  Items" « 


2/  To  include  administration  and  overhead. 
2.   Average  Daily  Traffic,  i960 


categories: 


a.   Existing  traffic  over  this  interval  will  comprise  the  following 


Dillon-Sheridan,  Partial;  3»U  miles  at  31  vehicles  a  day.   It  is 
assumed  that  this  category  of  traffic  will  proceed  from  the  Point  of  Rocks 
northeasterly  3»U  miles  to  a  county  road  junction  thence  easterly  via  county 
roads  to  Sheridan,  a  distance  of  11  miles.   By  so  doing  this  traffic  will 
save  5»6  miles,  it  being  9«5  miles  from  the  county  road  junction  with  F.A. 
Route  No.  29  and  7»1  miles  from  this  junction  to  Sheridan  via  F.A.  Route 
No.  29. 

Dillon-Sheridan,  Through;  12.9  miles  at  20«U  vehicles  per  day.   It  is 
assumed  that  this  element  of  traffic  will  stick  to  the  improved  road  to  thus 
benefit  by  reason  of  increased  speeds  and  better  riding  surface» 

Point  of  Rocks-Sheridan,  3»U  miles  at  31  vehicles  per  day.  This 
category  of  traffic  represents  the  "pick-up"  of  local  traffic  enroute  to 
Sheridan  from  the  Point  of  Rocks  easterly0 
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Point  of  Rocks-Twin  Bridges,  East;  12.9  miles,  fat  29  vehicles  per 
day.   This  category  of  traffic  represents  the  "pick-up"  between  the  Point  of 
Rocks  and  the  junction  of  F.A.  Routes  No.  29  and  U9»  two  miles  south  of  Twin 
Bridges. 

b.  Diverted  Traffic  will  comprise  J0%   of  that  total  volume  of 
diverted  traffic  shown  in  the  first  analysis,  this  per  the  hypothesis  set 
forth  in  the  next  preceding  analysis.  The  effective  diversion  will  then  be 
96.6  vehicles  per  day  for  12. 9  miles. 

c.  All  traffic,  12.9  miles  at  162  vehicles  per  day. 

3.   Annual  Revenues. 
« 
Annual  revenues  will  develop  as  a  circumstance  of  road  use  by 
each  and  all  of  the  several  traffic  categories  listed  hereinbefore.   The 
tabulation  of  traffic  income  is  set  forth  as  follows: 
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U'      Time  Element  Savings 

The  Dillon-Sheridan,  Partial  traffic  and  the  Point  of  Rocks -Sheridan 
traffic  will  benefit  by.  reason  of  a  decrease  in  travel  distance  of  0.1  miles 
and  improvement  of  the  riding  surface  to  allow  increased  speeds.   Point  of 
Rocks-Twin  Bridges  traffic  will  benefit  by  reason  of  a  decrease  in  travel 
distance  of  0.6  miles  and  increased  speed  rates  on  completion  of  construction. 
The  Dillon-Sheridan,  Through  traffic  will  benefit  by  reason  of  a  J>.6   miles 
decrease  in  travel  distance  plus  increased  speeds  allowed  on  completion 
of  oil  surfacing*   Diverted  traffic  will  benefit  by  reason  of  decreased  travel 
distances  j,  although  in  this  particular  case  the  distance  between  Dillon  and 
Twin  Bridges  will  be  0.5  miles  in  excess  of  that  shown  on  the  first  analysis. 
Time  Element  Savings  are  tabulated  as  follows.* 


Location  of  project 
Description  of  project 
Highway  number 
Length 


HIGHWAY  PROJECT  ANALYSIS 


Montana 


C  ou  nt  y 

Point  of  Rocks  -  Twin  Bridges 


Time  Element  Savings 

Madison 

East 


F.A.  Route  No, 


12.9  miles 


Highway  System  F.A.  Primary 
Date  of  analysis   January  19U&" 


Dillon-Sheridan 
Partial 


New 


PTW 


Annual  Traffic  Volume 


2,190 


0  o  o  o  o  • 


219 

511 


11.515 


Pr ivate  Passenger  cars  [pe r  ye ar )    8 , 395 
Trucks,  light  (per  year)...... 

Trucks,  medium  (per  year).*... 
l/Trucks ,  heavy  (per  year )...... 

X  0~C  BlSe  «  •  «  «  1  o  f  000000  0  *  o  •  « 

Private  Passenger  Gars 
Average  speed  (miles  per  hour) 
Distance  (miles) .... „ * . . 
Time  (hours  per  trip).-.t 
Time  savings  per  vehicle 
Value  of  savings  (^/vehicle-hour).   JjiO.60 

Annual  traffic  volume..... 8,395 

.   $  106 


U3 


o  o  o  •  o  o 


o  o  o  «  o 


0.079 


0,021 


Total. 


0*0000 


Trucks,  Light 
Average  speed  (miles  per  hour) 
Distance  (miles) *  «  ..**...  „ •  •« ■• 
Time  (hours  per  trip)**.. 
Time  savings  per  vehicle* . ** * o ..  o 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume. ... * ...... . 

J.  OX>  B.JLoooooooeooaoovoocoooA«o 

Trucks,  Medium 
Average    speed   (miles   per  hour)*.. 
Distance   (miles ).o.«..o«.*a«e.e.o 
Time    (hours   per  trip).*......*... 

Time   savings  per  vehicle.......*. 

Value   of  savings    (^/vehicle-hour) 
Annual   traffic   volume* 


39 
TIT 


«  o   o  o  © 


0*087 
0*026 


To78~6" 


2,190 


$    k9 

33 


3^4 


0*097 


00000000000 


219 


Total o • o  o  o 0 


0000OO«OOO 
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35 


3-5 


0*100 


31 


3-5 


O0I13 


27 


3.5 


0.130 


Dillon-Sheridan 
Through 


New 


5,U75 
l,5U8 


102 
521 
7pUU6 


U3 


12.9 


0.300 


0.158 


$0760 


.SEE 
$  519 


39 


12*9 


Q-331 
0.185 


^0.86 
i75H8~ 


1255 


35 


12.9 

0.369 


0.220 


17 


120 
"|25~~ 


PTW 


36 

16. 5 


1/ 


0.1;58 


32 


16. 3 

0.516 


28 
TSTJ 


0.589 


0   •   o   o   o   o  a 


Trucks,    Heavy- 
Average   speed   (miles  per  hour).. 
Distance   (miles) 
Time    (hours   per  trip). 
Time   savings   per  vehicle.. 
Value  of   savings    ($/vehicle-hour ) 
Annual   traffic  volume  0 . . o  o » 

Total  •  o  o » . . 

Total  Each  Category. 


•  o  9    •  • 


9    •  •  O    9 


O    O    9    O  •  • 


(.  O  O  o  o 


O  O  0  O  o 


O    O    9    9    9    •    9 


Time  Element  Savings  (Cont) 


SUB  TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


Dillon-Sheridan 
Partial 

Dillon- 
Thr 

Sheridan 
ough 

New                   PTW 
32,                  2k 

New 

32 

pro 

25 

3°4 

3*5 

12.9 

16. 5 

0d06 
0,040 

0.146 

0.403 

0.257 

S1.U7 

321 

0.660 

lloU7 

511 

«  30 

1  121 

1193 

$  912 

.JMLtOo   ooe»«**oo   i 

D    0    9    9     9    •    • 

$1105 

HIGH; AY  PROJECT  ANALYSIS 


Montana 


County 


Time  Element  Savings 
Madison 


Location  of  project 

Description  of  project Point  of  Rocks  -  Twin  Bridges,  East 

Highway  number   F.A.  Route  No.  49       Highway  System  F.A.  Primary 
Length 


12.9  miles 


Date  of  analysis      January  1946~ 


Annual   Traffic  Volume 
Private  Passenger   cars    ("per  hour) 
Trucks,    light    (per  year). .......  . 

Trucks,   medium   (per  year)......-. 

Trucks,   heavy   (per  year). .  . . .  . . .  0 

1  Ot  &lS  •  #  •  O  o  o   9   *  0  o   c  1.  <■  0   c   o  ©  1  •  •  »  • 

Private  Passenger  Cars 
Average  speed  (miles  per  hour ) » . . 
Distance  (miles )• ^ o » ............ o 

Time  (hours  per  trip)............ 

Time  savings  per  vehicle. ....... o 

Value  of  savings ($/vehicle-hour). 
Annual  traffic  volume. .. ........ . 

lOt&l  •  •  S  (  0  99U0909C00    9    9    9    9    „     c  „  # 

Trucks ,  Light 
Average  speed  (miles  per  hour)... 
Distance  (miles ) . ..« 

Time  (hours  per  trip)....... 

Time  savings  per  vehicle......... 

Value  of  savings  ($/vehicle-hour) 

Annual  traffic  volume ............ 

mTotal.  ..,..  .,, 

Trucks ,  Medium 

Average  speed  (miles  per  hour)... 
Distance  (miles). ........ ....... • 

Time  (hours  per  trip). .......... . 

Time  savings  per  vehicle... 

Value  of  savings  (^/vehicle-hour) 
Annual  traffic  volume............ 

Total 


Point  of  Rocks  - 
Twin  Bridges,  East 


Point  of  Rocks  - 
Sheridan 


New 
7,300 

PTW 

New 

8,395 

PTW 

2,701 

2,190 
219 

"'lU6   ' 

~w 

511 

10,535 

Up  315 

-*- 

0.079 
0.021 

1*3 

3/ 
35 

35 

12.9 
0.300 

13-5 
0.386 

3-5 
0.100 

0.086 

$0.60 

$0.60 

8,395 

$>   106 

7,300 

$  377 

39 

31 

39 

31 

12.9 

1^5 

3.4 

0.087 

0.026 

3°5 

0.331 
0.104 

0.435 

0.113 

$0.86 

$0.86 
2,190 
$  49 

2,701 

$    242 

35 

27 

35 

27 

12.9 

13.5 
0.500 

3.4 

3.5 

0.369 
0.131 

0.097 
O.033 
11.17 
219 

0.130 

$1.17 

146 

$  18 

$     8 
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Time  Element  Savings  (Cont) 


Point  of  Rocks  - 
Twin  Bridges,  East 
New         PTW 
Trucks  ,  Heavy- 
Average  speed  (miles  per  hour).  .    32        2I4 

Distance  (miles)...* . .   12*9       13-  5 

Time    (hours   per  trip)..... 071+03  O.563 

Time  savings   per  vehicle. . * .... .  0ol60~    

Value  of  savings    (^/vehicle-hourX*  i>l°U7  ______ 

Annual  traffic  volume. ..........  e        I4.38        ~    

Total. .  .""$   163 

Total   Each  Categoryo  o  . . * . . .    $'  7U0 
SUB  TOTAL  ANNUAL   TIME  ELEMENT   SAVINGS............... 


Point  of  Rocks  - 
Sheridan 

New 
32 

PTW 
2U 

3°U 

3-5 

0.106 

0.1U6 

O0OU0 

$ioU7 

511 

$  30 

$193 

$933 

HIGHWAY  PROJECT   ANALYSIS 


Location  of  project 


Montana 


County 


Time   Element   Savings 
Madison 


Description  of  project 

Highway  number   F.A 

Le ng t h 12.9  miles 


Point    of   Rocks 
Route  No.  T+9 


Twin  Bridges,   East 


Highway  System     F.A.    Primary 
Date  of   analysis      January  19^6~ 


TotalSo ... 


....... 


o    .    *    *    . 


o  e  .  j  o 


DIVERTED  TRAFFIC 
Through  to  Boulder    Through  to  Whitehall 

PTW 


New 


Annual  Traffic  Volume 
Private  Passenger  cars  {per  year) 
Trucks,  light  (per  year). . ...... 0 

Trucks,  medium  (per  year). . ......  * 

Trucks,  heavy  (per  year ). * * . . ■ . . . 


lit,  052 
1,328" 


Private  Passenger  Cars 
Average  speed  (miles  per  hour ) . 
Distance  (miles)...... 

Time  (hours  per  trip).... 

Time  savings  per  vehicle. ... o. .. . 

Value   of   savings ($/vehicle-hour). 
Annual  traffic  volume. .......... . 

Value  of  time    savings 

L/Total   at  \9-hTA  &  32. 1|5?«  resp. 

Trucks,   Light 
Average   speed   (miles   per  hour).*. 
Distance    (miles )«»... ...... ....a. 

Time    (hours   per  trip) 

Time   savings  per  vehicle..*.....,. 

Value   of   savings    (^/vehicle-hour) 
Annual  traffic  volume. . * ...o . ... 0 

Value  of  time  savings.. ... ...... . 

Total   at  19.1*7$  &   $2M5%  resp. 


k3 


"81175" 


1»965 
0.38I+ 
~$0.60 

ihto52~" 


13*238 

£30" 


w 


39 


2*167 

0.U23 


§0.86 


1,328 


PTW 


New 


U3 


101 
2»3U9 


39 


101 


2.590 


___±_308_ 

2S2U9 
"56T 

17533 
18,652 

U3 


57»5 


1-337 


0.919 
$0*60 


1U.3Q8 

$7,889" 
'$2,560 

39_ 

57.5 
l»L7U 


1.013, 


$0.86 

2,21+9 


$1,959 
$     636 


U3 


97 
2.256 


39 


97 

2.1+87 
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Time   Element   Savings    (Cont.) 

DIVERTED  TRAFFIC 
Through  to   Boulder  Through   to  Whitehall 

New  PTW  New  PTW 

Trucks,   Medium 
Average   speed~~(miles   per  hour;..  35  35  35  35 

Distance   (miles)oi>...c....o<l..ie       Wl"^~"  ~  101  57° 5  97 

Time    (hours   per  trip)**  •••o 2oL\ll\. 

Time  savings   per  vehicle. o.  0.1|72" 

Value  of  savings    (^/vehicle-hour)  *  fel«17  ' 
Annual  traffic  volume. 
Value   oft  ime  savings  *  *  * 


■   C     O*0OOGO    v-0 

0  c   o    c   o 


Total  at  I9.hl%  &  52.1+5$  resp  |  3~5~~" 

Trucks ,  HeRvy 
Average  speed  (miles  per  hour).o     32  32      32        32 

Distance  (miles). ....  ...<......» »   8L».0 3         103      57° 5       97 

Time  (hours  per  trip).....»...o.    2 '. 61;1  "     ~T°5^"      1*797      3°  031 

Time  savings  per  vehicle. »..0*. *    Oo 515 
Value  of  savings  (^/vehicle-hour)  $lo£|7  " 

Annual  traffic  volume..... 895 

Value  of   time   savings. ... ...... .     f£>78 

Total   at   19.1*7$  &   32.1+5$  resp  ^132 


Total   Each   Category. ... . ... .     fB92~ 


SUB  TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS. 
TOTAL  ANNUAL  TIKE  ELEMENT  SAVINGS 


i>    I"-    **    e    . 


35 

35 

101 

57»5 

l«6U3 

. _» 

1»128 

11.17 

32 
101 

"T0T56" 

"~5£2~ 
I7U2 

i2Ui 

32 

57.5 
1.797 

1.-23U 

$i>hl 

— _ — 

1*533 
$2,781 

$     903 

•U.3U0 

$5»2^ 

12 

.....17,270 

1/  Busses   and   trailer   combinations   included  with  Trucks,    Heavy. 

2/  It  is    assumed  that  the  Dillon-Sheridan,   Through  traffic  will  have  travelled 
over   the  west   side   road  prior  to   improvement  of  this   section.      The  average 
speed  rate,   PTW  would  be   determined  by  combining   distances  and  rates   as 
follows: 

2.0  miles   at  1+3  mph  s     86 
lL>5  railes   at  35  rapk  -   5^7° 5 
v         ""T67J5  miles   at  "3*6"  mph  s   593°5  very  nearly 

The   difference   between  the   "New"   speed  rates   and  the    "PTW1*   speed 
rates    in  this    case   is   7  miles  per  hour;    hence  this   figure  was   subtracted  from 
the   "New"   speed  rates   of  the   other   traffic   components  to   arrive  at  "PTW**   speed 
rates   for   the   several    types   of   vehicles. 

3/  These   speed  rates    ("PTW")   derive  from  the  Technical   Bulletin  and  are 
identified  generally  with  unimproved  roads. 

U/  As   brought   out   in  the   early  part  of  this   report  we  have  allocated  benefits 
to  traffic  diverted  through  to  Boulder  and  that   diverted  through  to  Whitehall 
on  the  basis  of  i\0%  and  66  2/3$  of  the  whole,   respectively;   this   in  recognition 
of  the    fact  that   other  projects  involvefd  in  the   construction  of  a  through 
route  from  Dillon  to   Boulder  are  entitled  to   credit  in  the  apportionment  of 
benefits.      In  the   allocation  of  benefits   for   fractional    components  of  the 
Dillon-Twin   Bridges   construction  we  would  break  down  the   savings   in  the 
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proportion  that  the   distance  of  the  route  being  analyzed  bears  to   the  whole 
distance   being   constructed,    in  this    case  26.5  miles.      The   factor  would  be 
0.2+868  ~    (12.9/26.5)   and  it  would  be  applied  to  UO%  and  66  2./%  to   arrive 
at   a  benefit   distribution  factor  of  O.I9I47  for  that  traffic  diverted  through 
to  Boulder   and   O.32I4.5  for  that  traffic  diverted  through  to  Whitehall, 

5«  Mileage  Element  Savings 

Mileage  element  savings  are  listed  in  detail  as  follows.  Note 
that  allocation  of  benefits  to  diverted  traffic  is  made  in  the  same  manner 
as  in  the  preparation  of  the  tabulation  of  time  element  savings. 


Location  of  project 


Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 
Montana  County   Madison^    


Description  of  project 


Highway  number  F.A.  Route  No 
Length      12<>9  miles 


Point  of  Rocks 

w — ' 


Twin  Bridges ,   East 


Hi ghw ay   sy s t em  F°A.    Primary 
Date    of  ana  lys  is~January  V^liE" 


Distance 
Length   (miles; ■ 

Distance  savings    (miles )„<,.. .. 
Average  annual  traffic    (tons). 
Annual  traffic  saving   (ton-mi.) 
Cost   ($/ton-mile ).«.....« 0 ... « 
Total o 


Dillon-Sheridan 


Partial 


New 


3°k 


o.i 

267BBT 


"27589" 


io.0191 


55 


PTW 


3-5 


Dillon-Sheridan 


New 

12.9 
33" 


Through 


PTW 


16.5 


10.0191" 


Surface 


•   o  •    o   0 


Roadway  surface  type. 
Saving   coefficient... 
Aver,    annual  traffic    (ton-mi.) 
Saving    ($/ton-mile ).......... o 

Total  o.s.o.  ...... ........      <jj>  ia&j 


........ 


U83  -   0.03 


0.25 


101,101 
l0.00i|8 


0.28 


U83   -  0.03 
0.22 

30IHII09 


^0.0QU2 


11,279 


©»00©Ol>£'C»C©*0 


0    0    0*0 


_10_ 
10 


HoT 


Alignment 
Curvature  rating 
Points    improvement ....... 

Saving    (point-ton-miles). 
Saving   ($/point-ton«raile) 

JL  Ou  &l*i»ottoe0MttM 

Total  Each   Category. 
SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS. .......  ."TTTl+bJ 


1,011,010 
#0.0001 


EQ.QOOl 

12737^ 
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Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project   Montana County   Madison 

Description  of  project    Point  of  Rocks  ~^"~T win  Bridges,  East 
Highway  number   F.A.  Route  No.  1+9      Highway  system   F.A.  Primary 
Length 12.9  miles Date  of  analysis   January  19U6 

Point  of  Rocks  -  Point  of  Rocks 

Twin  Bridges,  East  Sheridan 

New         PTW  New       PTW 
Distance 

Length    (miles) 12.9 13.5  3.U                  3*5 

Distance   saving   (miles).. .          0.6                  Ool             

Average   annual   traffic   (tons)..        26*7^Q      ~*  '  28,886                ZZZZZ 

Annual  traffic   saving   (ton-mi.)        16,01^4 2 ] 889         

Cost   ($/ton-mile) $0.0191  "  $0.0191~    _ 

Total 0        $306  "  £55  

Surface 

Roadway  surface  type. [+83   -  0.03  0*28           1+83   -   0.03      0*28 

Saving  coefficient....... 0.25         " 0_25 

Aver,  annual  traffic  (ton-mi)..  360,990  ~        101,101 

Saving    ($/ton-mile) $0.0014.8  "'$0.0QU8       

Total $1,733 W5  

Alignment 

Curvature  rating....... 10 0 10        0 

Points  improvement..... 10 10      

Saving  (point-ton-miles) 3,609.900  "  1,011,010 

Saving  ($/point-ton-mile )......  SO. 0001  T  $0.0001   

Total..  ....... 1361  "  $101  

Total  Each  Category $2,1+00  $61+1  

SUB  TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS. $3"7ol+l 

Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project Montana County       Madison 

Description  of   project     Point   of  Rocks   -  Twin  Bridges ,   East 

Highway  number   F.A.    Route   No.  1+9  Highway  system     F°A.    Primary ■ 

Length  12.9  miles  Date  of  analysis   Janua"ry  19U6 

DIVERTED  TRAFFIC 
Through  to  Boulder         Through  to  Whitehall 
New  PTU  New  ]PB[ 

Distance 

Length    (miles)..... 81+.5  101  57° 5  97 

Distance   saving    (miles)... 16. 5  39^5  

Average  annual   traffic   (tons)..        39 » 797  ________     53»U76  

Annual  traffic   saving    (ton-mi.).      656,651  2,112,302 

Cost   ($/ton-mile) $0-0195  $0.0189  

Annual   saving... $12,805         $39,923         

Total $  2,1+93  $12,956 
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Mileage  Element  Savings    (Cont) 
HIGftUY  PROJECT   ANALYSIS 

DIVERTED  TRAFFIC 

Through   to  Boulder  Through  to  Whitehall 

New                       PTW  New                     PTW 
Rise   and   Fall 

Rise  and   fall    (feet) 3,220              5,150  1,020 5,810 

Saving   (feet) 1,930             U,790                  

Saving    (foot-tons) 76,808,210     256,150,0140 

Saving    ($/foot-ton). $U»21  x   10~6  §U'k5  x  lO58^    

Annual  saving.... $325  $1»1U0 

Total $63                  F370"                   

Gradient 

Gradients   in  per  cent 1»5  3*5  lj5 3°5 

Red'n  in  gradient...............  2.0  HZZIZZ         2o0 ~    

Average  An.    traffic    (ton-Mi.)...  U,019,U97""  5,187,172                 

Saving    ($/ton-raile) „.«...   $2.89  x  10"«+  $3-05  x  lO88^       

Annual   saving $1,162      ""  §1 ",  582                 

1  ot  a  1  ....oo..«. ......  00.0.    <jj>c.£.D  $  >1  y 


Alignment 

Curvature   rating 10  7         10  7 

Points  improvement...... 3  3 

Saving    (point-ton-miles)........    12,058tJ4.91     15 » 561^516         

Saving    ($/point -ton -mile) ...... .    $0.0001    ~~         $0.0001  

Annual   s aving ».ooe..oooe.o.o..oo   $1 ,206  #1 , 556 

lo^aX. ....................    ty^—yy  v      y^ y 

Total  Each   Category $3,017  IZZZZ     $1U,3W;       ~    ZZZZ 

SUB   TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS ~      07,351" 

TOTAL  AN NUAL  MILEAGE  ELEMENT   SAVINGS. .........      $  23,365 

6.      Traffic   Benefits 

Allocating  benefits  to  fuel   functions   and non- fuel  functions   in 
accord  with  procedures   advanced  by  the  Oregon  Highway  Department,  we  have 
results    as   follows: 

HIGHWAY  PROJECT  ANALYSIS 

Traffic   Benefits 


Location  of  project       Mor 

it  ana                                Coun* 
Point   of  Rocks   -  Twin  1 

by     Madison 

Description  of  project 

bridges,   East 

Highway  number     F.A.    Rout 

;e   No.    U9                 Highway 

Date 

system     FcA. 

primary 

Length       12.9  miles 

of  analysis 

January   1S5Lj.6 

Mileage  Element  Factors 

Fuel 

Non-fuel 

Item 
Distance   savings 
Roadway  surface   savings 
Rise  and   fall   savings 

$17,13U              38% 

3,982             Ul% 

U33         100% 

739          100% 

1,577           50% 

$23,865 

Function 

$6,511 
1,633 

hyy 

739 
788 

$10,101; 

Function 
$10,623 
2,3U9 

Gradient   savings 

Alignment  savings 

789 

Total  Mileage  Savings 

$13,761 

=tb=- 


Traffic   Benefits    (Gont.) 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value   of 

Time  Savings 

Passenger   cars $  U*§98 

Trucks,    light ~~~~  $   1,316 


Trucks,   medium $       557 


Trucks  ,   heavy jjj>   1»319 


Total   Time  Savings  ^  7*270 


Recapitulation  of  Annual    Benefits 
Total   Fuel   Function   Benefits  &10,10i4. 


Non-fuel   function        (Mileage  element   factors   ig   13 » 7^1 
benefits  (Time   element  factors  $      7*270 


Total  Non-fuel   Function  Benefits        $21,031 


TOTAL  ANNUAL  BENEFITS __ $31*155 . 

7«      Derivation  of  Quotients 

Hiving   such  ft. ctual   data  as  are  available   in  the   preceding 
tabulations   we  are  now   prepared  to  determine  the   solvency  rating  of  the 
section  under  analysis. 

HIGHWAY  PROJECT  ANALYSIS 

Location  of   project  Montana County     Madison 

Description  of  project     Point   of  Rocks    -   Twin   Bridges ,  East 


Highway  number   F.A.    Route  No.  7+9 Highway  s ys t em     F .Ac    Pr imar y 

Length  12. 9  miles Date   of  analysis      January  19U6 

Iap  r  I     U,559 K,  r   loOO  

ar pr-     1  — _ 

cft    -  $20,993 ^2  -  7,Ui3/io»iQU  '  o°735 

Bn     B  $  21,051 K,  «  0.03/0,20  »  0.25 

Bf     =  &  io>ioU     mmm KgK,  ■  0.23  x  Oo755  -  0.16$ 

K,C  =  %  20,993 l"^oK       -  I'OO  -  0*165  -  O0815 

j.    & ^    j L 

2/  Q8  =  Iar/Kica  *  U, 359/20,995  =  0-205 

3/  %ns  Bn/KiCa     ■  21,051/20,995  "1*00 


W  QBf=   Bf/KlCa     =   1Q>1°V20,995   s  0-U8 
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Derivation  of  Quotients    (Cont) 
^/Q's   =  Qs-K2K3QBf  =  0.2O3  -  0'165  x  0.1+8  »  0.205  -  0.09  -  0«11§ 

^/Q  =0.707  (Qs/Qfin/^Bf^-Kp^))  ■     7.07  (0.205  /  1»00  /  0-U8  x  O.6I5) 

-     7.07  (0.205  /  1.00  /  Q.39J 

r      7.07   X    1.595 


=      1.13 


l/  By  reference  to  the  tabulation  of  mileage  element  savings  we  find   fuel 
function  benefits   accruing  to   the   diverted  traffic   as  follows: 

Distance  O.38  x  15,U*9  =  &5,871 

Rise  and  Fall  1.00  x  I4.33  *         U33 

Gradient  1.00  x  739  =         739 

Alignment  0.50  x  7l+0  =         370 

Total   Function 

Savings  =  &7»l4l3 

Note  further,   in  reference  to   this    factor,   that  the   diverted  traffic  forms 
the  bulk  of  traffic  over  this  routing  with  the   effect  of  decreasing 
revenues   on  US-10  and  US-91. 

2/  It  is   to  be  noted  that   the    solvency  rating,   0.205,    is   less  than  the 
solvency  rating,   0.33»    shown  in  the  next  preceding  analysis. 

3/  Here  the  non-fuel   benefit  quotient  exceeds  that    shown  for  the  "west 
side"   construction  -  this  because  of  the   fact  that  the  diverted  traffic 
forms  the  bulk  of  the   traffic  with   corresponding  high  non-fuel  benefits 
gained  principally  in  distance  saved. 

h/  This  quotient  is  somewhat  in  excess  of  that  shown  in  the  next  preceding 
analysis  principally  because  of  the  magnitude  of  fuel  savings  which  accrue 
to    diverted  traffic. 

5/  Note  the   effect  of  taking  out  the  fuel   function  savings  which  benefit 
the   diverted  traffic. 

6/  The   project   is   feasible  when  built    in  combination  with  a   secondary  routing 
west  of  the  river.      Note,   however,    that  the   composite   solvency  quotient, 
1.13»   is   0.07  less  than  the   composite  solvency  quotient   of  a   secondary 
routing  west  of  the  river.      As  brought   out   in  Section  I,    SUMMARY  OF   FINDINGS 
it   is  undoubtedly  the  better  practice   from  an  economic  standpoint   to  build 
one  route  and  one  route   only,   and  that  west  of  the   Beaverhead  River. 

F.      COMBINED  ROUTES,   POINT  OF  ROCKS-TWIN  BRIDGES,  27. 3  miles. 

As   a  point   of  interest  we  will  now   combine  the  several  factors 
involved  in  the  preparation  of  analyses   D  and   E  to   arrive  at   an  over-all 
solvency  quotient    for  the   combined  routes,   secondary  west  of  the  river   and 
primary  east  of  the  river. 
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HIGHWAY  PROJECT  /NALYS1S 
Location  of  project Montana County Madison 


Description  of  project        Combined  Routes   Point   of   Rocks  -  Twin  Bridges 

F.A.    Route  No.   U9  F»A.    Primary 

Highway  number     F.A.S.   Route   No*    282        Highway   system  F.A.S.    Secondary 

Length  12*9  Primary  -   li4.lt-  Secondary       Date   of  analysis  January   19U6 

Iar  =  $     12, 21+9 Kx  r  1.00 


1/  Ca     =  $  Uk.lZk Kg  =   10,61+1/20,959  -  0.51 

2/  Bn     =  $  U3>523 K-  =  0.03/0.25  =  0.25 

3/  Bf     =  I  20,959 KgK  =.  0.51  x  0.25  *  0.13 

K1Ca=  $  l|li,78U ^1"K2K3  1  1<Q0  "  Q,13  "  0,87 

QBn. B^Cp*  k3,5^3/Uk,10k  ■  0*97 

Qpf=Was  20,959/U,*78l+  *  Q*U7 

Q*.»Qs-K3K^ftEfr  0.275  -  0.13  x  0.1+7  ■  0*275  ~  0»06  ■  0.215 

ij/QcS0.707  (Qs^Bp^Bfd-KgKa)).  0.707  (0*275  /  0-97  /  0.U7  *  0*87) 

=  0*707  (0*275  /  Q-97  /  Q*W 
*  0.707  x  1.655  


=  1.17 


1/ ' ,   2/ ,   3/  These  totals  form  the  basic  data  in  the  preparation  of  the  Ratio 
Charts,  page  3  of  this  report. 

U/   Note  that  this  quotient  strikes  an  average  between  those  quotients 
determined  in  analyses  D  and  E. 

V.   RECOMMENDATIONS 

In  accord  with  the  information  brought  to  light  in  the  preceding 
analyses,  it  is  recommended  that  the  official  description  of  Federal-aid 
Route  No.  I4.9  he  so  modified  as  to  allow  Federal-aid  Primary  construction 
west  of  the  Beaverhead  River  between  the  Point  of  Rocks  and  Twin  Bridges  in 
Madison  County. 

Prepared  and  submitted  by: 

The  Montana  Highway  Planning  Survey 

January  19U6 
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